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(54) COLOR IMAGE PROCESSOR AND ITS METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To allow the processor to 
apply color conversion arithmetic operation to received 
image data by using 1st and 2nd tags in place of 
prescribed series of color transformation operation 
stored in a public tag of a profile format. 
SOLUTION: This processor includes a color image data 
input step S2502, a discrimination step S52503 storing a 
1st tag that stored override information invalidating 
prescribed series color transformation operation and a 
2nd tag storing color conversion arithmetic operation 
data accessible via a hierarchical storage structure, and 
a discrimination step S5206 discrimination whether or 
not the 2nd tag is to be accessed based on the override 
information of the 1st tag, and also a read step S5207 
reading the color transformation data according to a pointer of a hierarchical storage structure 
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to access the color transformation data of the 2nd tag and a processing step S5208 applying 
color transformation operation to the input image data according to the read color 
transformation data. 
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ft Enmtsf^ XRM L-"C, 7" n 7 r-lVl^TlB©:? 

#if, *f'*"< ? s f/^^^v^^. At 
oB0;?7\ BtoA0*7\ #5 a- 7* (gamut tag), Ato 
Bl*:7\ BtoAl7 7\ AtoB27 7*, BtoA2i? if ^ UCCMS7*7 
■^-MM*^, XYZ^^T£l£,£7 7"(XYZ media 
white point tag), Mfe* 7 %>£.xmwn.9 0 

[0 0 3 7] ±fB©AtoBn7if|4ICC lut8Type *fcf4IC 
C lutl6Type «5i©fiTtt*»Sr*i- 5. ICC lut8Type * 
fc(4ICC lutl6Type *jt©Effl*'7 f /W4i!Sc© t *5 9 

•So 

v r y 7* ->; -&55LUT ->; #H5c5£LUT ~>; -&tcL 

in- 
fo 0 3 8] lutSType 7i/0|§£\ A^LUT, ffiTJLUT 
*54;t«7 9-LUTi4, 8K> h^ft UtflDrV-f"?* 

fc, AAT-^fflxv f. J) «r&tV?K, 0*»6266O*6 

-&5ELUT(4, ICCft#te^<5f , ffJHfcJR^y^Stt 

[0 0 3 9] AtoBO^i/tt, ¥jtU->-7*y ^7*!;:-ft$£ 
tv5o AtoB07 7*t4, 3X3v h !) 7*£;£*U *©v 

ft, C.M.YA^A^^A-te/^ r-8K»jfft£ti, L, 
a J ba^©tt}^j^^^;H4^'f h9£tyft$ti„ LUT7*y 
y W^h ($fxJ4\ 33X33X33) MOfc&jfrt 
(padding) ti/U HttC&titi&tl, A 
jjT~--?,U Me&PliCj&iSrt&tl,, #7- 

[0 0 4 0] BtoA0#7*f4, At}T—-7/Vtmt)7—7 



frtfAtv&t) <0 , # 9— LUTriSAtoBO* 7*©$-efc5 r ir 
[0 04 1] #S a-h^T^A^ 

v V-?y7°*mt}-tZ>Z. i&l&V^C, AtoB077*i|3C 

[0 0 4 2] AtoBl7if(4, -feMft/hU^if y ^i/(rela 
tive colormetric rendering) t^ffl AtoB07 :/(;: 

^■f37*— 7y h£#-f-5„ BtoA177*f4, 
&&k'hl'*jry BtoAO? yizMi&i- 

57*-7?h^tt5, -tie>{4itt lutl6Type 
Sfci4 lut8Type ©Ml^-C&S. 

[0043] AtoB2* 7*(4, ^SftJtl'V^ U l^(satu 
ration rendering) $ft, KtoBO^ ^ZMlti'^ 7 

' ^7 h^#-f BtoA2:?7*(4, &mk%\s 

7 hSrfl"-f5 0 itb6.f4tfclwlutl6Type*fc(41ut8Typ 
eWMX/^-efc.50 
[0 044] CMM 9(4, H^fc, t^gVO/H^a 
— 7°n77^ /U©^7*y ^(optional preview pr 

ofile public tag) fc^g-fS., iO^te, A^f-^ 
*/HCL, a, bf*— :?/JSA^ $tu5 r i ?r^^^T, AtoBOi? 

if bm-e>7*-~ ? y hSr^r-rs. 

[0 0 4 5] £iT-C, S6fc»»teRWi-5^, 
(4, *^?v-fX$W;77'f'<-h?^fflU 1 

[0 0 4 6] ^gq^VNT, CMM 9(4, ICC7 p n7 7'T 
^8, j3«ttf/*fc», l(£y°n7TJM\Zfotil$iftXl / ^ 

•fe^LT, 75^^- h:?^ (*3j;W*fc(47 ? /W^ 
7"D7r^) 4r^*fct4^M-f57 , n 7r^/M 
i>-lr/'^—^V12 (0!|xf4, Canon Information Systems, 

Inc. tfSKjfL-C^S ColorGear(R)) Sr^tf. 

[0 0 4 7] 7°7-Y-^-hi?^0«*fci4^E(4, m 

7AlO©»#^IE^1-5jSttHfc^or^ff$^S 0 $ 
&t^L<(4, CCDT7°y-7-— >a>'7 B n^7A10^|| 
frt5#g\ ^xy7S501-e, 7°7^^-h^^Sr^ 
■*■*<*«», «JS-t--**'*»t*(j|1-S. 77-^^-h^^ 
Sr^i-^t-C&^fS, fea(4^7 1 s'7 0 S502--ii^, « 

y-v2(c^-r5it-e, T^-f^-hi^sr 

*W*1-^T©#^SrA7JLt^^ofc#a-f4, 7° 
7^^-h^^{4fPfig$tlifeVV a— ffc#IE1-SHffi 
©^JSr06^j;U!ll7(C^-t- o @6J3j;?J|17(C^-riiIffi43 

8<D7°74-<~- h 9 ^IC^LT 
[0 0 4 8] rtUC*fU 7.rs/7 P S501-C, ^7^^- 
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x-—ffcAjjWm3 (*fcttA*BS44) © TGe 
tj JK^y42Sr^ U S^-TS. rWcjtS^LTT^y^r 

jo 04 9] ^-/^-h^^-^ftaflH-at, * 

y 1 S/ 7 , S502t*5V *T , T7° J) <7— g I^n ^5 A 10tt 

T?, T«t, Hffi43*3j;W*fcfa44TMf#SrA* 
U Tsetj ^^Sr* y s/^-fS^tfc.fciJ, #H 

#5. a— ftt, TNextJ jK^V47*JJ:t)f TPreviousj 

[0 0 5 0] ^xyT-SSOS-rft^ATJ^tb-Si, MS 
I4^7 l yys504^ii^., a-lftt TSetJ sK:?y46&* 

h * ^7-^li77' y ^r-i ^ g VT'D A10 

ft^SftS/V h#IMmc:$tr\ yyj^-bfi? 
x-^SrfE'lii-S,, #|x.f£, lasted U g*T-C, 
fcl¥t<aK-f Sucmlr/yV h^^©^-&, y<4 b 
4i)>b7K rdf^y V->^^^ (Canon Signature) J £ 
fefftU Ml2*»6>175lCtt rffr^gOT (Creator Div 
ision)j fc^teftoTV^S. d©<fc5i;:, 

[0 0 5 1] jU.it. J; 5 K, 0414, ^39*5 
i.tW ^x-://WO£^£fICC:/n 7 r^MO-^iw 

[0 0 5 2] ^s>^39S3, ICC7*n7T'f'/W8iC#^©- 
»©X9^-^^j|^l., 7 e P7r-f'^©^S©l28/ < ! 
1" hfc^$ft-CV5©35#f*U\, -^y^m-^ti 

[0 0 5 3] (l)iMX(Size): ^5^39©^ h0^& 
Sfc&fj^ft, 7'n7r-</i'©f--YXSr3£^i-5 <> 

[0 0 5 4] (2)CMM*-f 7°(CMMType): 5/ ^39©/^" 
b4faib7imffi£h, ^n^r^^Mffil/r^SCMM 
Sr€*-f-5o Canon(R)©^-Y^©#g-, i©Hi4 l"UC 

cmj 

[0 0 5 5] (3)/<—S?3 y (Version): /Cf h 8^ fell 
fc&ifft $ ft, 7xi~7t4 W<— J?3 ; >gM)^t 
§<, rftlilCCfCj; t)2000000H^6 t^$titV>§ 0 



[0 0 5 6] (4) 7" P 7 7^ /I':? 5 ^(Profiled ass): 
/V M2a»£>15JC&jjft$ft, 7'D7r'f;V©^7^^ 
Tprtrj (^|)^) ( Tmntrj (*•=■;?) , 
Tscnrj (**^-r) , Tlinkj (PV^/V*) , 
Tspacj {&2mmgk) *5<fct/ TabstJ (T7**K5^ 

h^B7r/f^) ©Rft^-o-efcfttf.fcvv 

[0 0 5 7] (5)'T'-^feSW(DataColorSpace): /<-f 

t%mm-z>k%<o%y~-y*>~^«,b%%:mu RG 

B, XYZ, GRAY (^W-^^-^) , C MY, Luv, HSV, CMY 
K, YCbr, HLS, LabtS j;OTxy©ff Offitlfr—iXhtiiS 

[0 0 5 8] <6)W^#^xV^aiW(InterchangeSpac 
e): h20frtb23\£&m&tls ^^r^^^H 
ZfemU Lab*fcilXYZ©fBrtb^^&tltf<tV\ 

[0 0 5 9] <7)ffr£H (CreationDate) : h24^g>3 

[0 0 6 0] (8)CS2->^^^(CS2Signature): /<-f h 
36^ 6. 39fc^^ y'uyyj )V<o y 7 4 ;UU {f%. f- 

77 '-i 'A&#k?*ti> ^oyuy 7 4 

[0 0 6 1] (9)-*^?y A(Prim.platfor 
m): /V h40^643{r*&IA§tL, 7 , D7^/KJ^/t§ 

i±, TApplj (Apple OS), TMSFTJ (Microsof t©OS) , 
TSGIJ (Silicon Graphics), TSUNWJ (Sun)*5j;tK TTG 

NTJ (Taligent)©^tl-^-Ot?&tv«J;V\ 
[0 0 6 2] (10)7 5^(Flags): h44d»C>47^fe 

i±, ^7 V(R)©^W^T-tt€M$tl*^©T\ OH 

[006 3] (U)f <Cf XSii#(deviceManufacture 
r): h48^e>51ir^$tL, 7 , D77-f;«J 
tiS-«tT r /M^©IS5g#©->^9 1 .t-T?a5S 0 

(r) <r>f/<-i ©SH=j\ ^©^yy-^f^ rcANOj 

[0 0 6 4] (12)7^-f *W/KdeviceModel): 

h 52^> 6>'55(i»»3 £ ft, 7* n 7 r 4 § ft 5 ^ # 

frJ^\ ©«tt, ICC, Apple©ColorSync(R)*5«fcU«Micr 
osoft©ICM(R) (Image ColorMatching) t J; fj ^$ftTVN 

s^ic^L-rv^ttftfi^fe/iv^ i<{i, 
#-f-*fd!i:^i4, taj ^^p> rzj £-?©;$:* (tcs:^© 

*JitK, roj *»& rgj ©S:#:) Sr^lf54/^ 

h ©Ascnsc^j-e* itftS* e> *v r^*^ 9* 

/WJ ©7^--Vy K«^©* 5i-1-'<t'C?$)S, 
M: mSP^ID (Division ID) 
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2-W hB: *^/l^-SS-*5«fctfifc3I(extension) 
10 0 6 5] rgUP^iDj (4, ^-©^fpSr^Ufc^a* 

tcitnmzmn-rz, mmmz.it, zti?ti<Dm±&± 

>\c&^Xtt, &Fm&©<fc5l;:;i£jg£ti/rv^ 0 
rBj l^/^xy h3\ r C j TDj [4 

v^i^^;^?^ rFj U7r^i/? y iij \t 

l/-fH'-A7'y>'^Sr > TMJ fiCanontt)©^-* 
Sr. rsj (i*^-y7-£, Tvj fitf^^My^-etv? 
ftSlU rzj oStJ^MrWEW 

Tte> ryv-^f^qr-rvKl ©z^ h2^f>4(4, TIB©Z1 

[0 0 6 6] (a)7^-Y7 M 
l^V h : W'U h 
2'<4 h : ^y 1 ;^ 

h: i£3S (extension) 

[0 0 6 7] M&Ltct.?iZ, UFi'U hit, /B7r 

4 hit, fyU x<D*7 ! ;v*l&m-fZ>o ffi&'<<< hit? 
y<4 *©&3S<HS#3U Mz.if, BJ-600e!SBJ-600x/< 

ti, s-z\t&cDA'z><Dmm*gt-f&mmffi.bLx&%ts 

BJC-4000 — >; B40A (BJC-4000©<g-©#;3S) , 
BJC-4000E — >; B40B (BJC-4000©® ~<D^m , 
BJO400 — >; B40J (BJC-400©fg-©&3g) , *3«tT^ 

BJC-400X >; B40K (BJC-400©fg:l©&3S) 

[0 0 6 8] (b)7*~- ?-yh2 
h : UFi'U h 

h : ^tmd + mm 

[0 0 6 9] :B7t-vy hXit, Uf^<4 hltftte 

mm Ltcmisu htm o , *x/hd*3 zxtmrn 
ffltr, ^©^a-ii-sIn #1x:«bjc-600© reooj a> 

[0 0 7 0] (13)y*/^*Jite(deviceAttributes): * 

■<{ h56frb63\cmm&ti, mizof/n^v hry? 



V =c-~9 (halftoning ink type and creator) St^ae! L 

?y His /-W h56^?j57^ICC^t U ACf h58£ 

P*tWi(screening)t;:U h61^r-Y ^ 

U /nV h62^f>63^#^©ffi^ii ; f|«jLfcfc©-efc 

■So 

[007 1)01 U^ffi^flgiCiJ^Ttt, g£#?-f 

0: mm^/Yl/hirT 
1: 

2: a-hffi 
3: 

4: 0HP|E»E 

5: SSSfe^WVl'AQligh Glossy Film) 
6: 7 >-=<-- h*ft 
7: BPFiBiiifS 

8: ^12^ (Textile Paper) 

0: JSM^FnT/ Y^htrT 

1: WVfS 19 180X180 Ky h(180X180dpi) 

2: 200 X 200dpi 

3: 300 X 300dpi 

4: 360X360dpi 

5: 400 X 400dpi 

6: 600 X 300dpi 

7: 600 X 600dpi 

8: 720 X 360dpi 

9: 720 X 720dpi 

10: 1200 X 600dpi 

11: 1200 X 1200dpi 

(cjptw&ai 

0: S/few/Ki'r-^T 
1: 

2: ^ — .V2 
3: V3 
4: iSllfem 

5: aMMtm/<#-vi 
6: mmmm^~y2 

7: a»^^-V3 

o: mm^n/v^h^T 

1: M-f^ 
2: -^^^7*1 

[0072] #Stef£v\ ±ie©lf^^s-r 5 r t &x 

[0 0 7 3] (14) l-yyp ^^#tt(RenderingIntent) : 



(intent) fiBfcaSi (perceptual) , ffifgff^ 

(relative colormetric) , (saturation) & J; Xf 

(absolute)) £fe»-f-5„ ^^fcfcl^-r;, £©•(!£ 

[00 74] (15)fifiXYZ(WhiteXYZ): /W>68/5»6>79 

[0 0 7 5] (16) /V h{i80^fel27f4#*©ftffl{£ffi 
X-TICCtCj; 9 ^jftj $*lT^5„ 

[0 0 7 6] ^y^39tt v /n^r^/Wsy^jfl-C 

[oo7 7] 6LhRflC.fciiwsicai*-c. *wic*c-c 

Kiit, ICCf*48/V K^friKil/O^. b^L&dJ 

[0 0 7 8] 9 y-r-f/umx vtte&p-fy 
j^hkt>\c x fifvDxhk. Zi%b<D#?l£$§i- 

Mv^ M28 (t*t>k •^s'^39©m) #>&&$5„ 
±5#L<Ht, *?7'-7A>40tZ*rt3:)K. % Tlndj 
tt^^f-^^OifO^^^Sr^U TsignatJ ii* 

5fc©j;:^ffl$^ r^utv Vfryty Keie 

mentOf f set) J li* ^as&£ 5 * * !) ©&g£lOji& £ 1 
6i§jR©ffi;frT^U ff-^ X(size)j Mti&T 

[0 0 7 9] ^HOtf 1 ©^*©^^!, 

[o o 8 0] ftfcaHfcJtS.K:, ^Py^^it, 1- 
-<T©icc:/n 7r-f/n?ftffl-f -5 r fc#.-c* 3««© 

(stock)fe^mS*SrSS-fS 0 * ^-r-TVWO-C&je 
$^5/nVJJ y^#^©-«tt, 3X36^-7 MJ^^ 

ffi^tpA2B2-e&5 0 ^T'yy^^^iraMii, ICC 

[0 0 8 1] 9?y~— r7VM0fc;fc3V>T\ 0^£>16© Tin 
dj M£#^5*^f*^Vy y**^£#|j&u 17 £18 
© TlndJ tfSrWf5^^tt7 P 7-l'^-h^^Sr«i- 
5. £©»£\ ^TV^-h-*^ ^yfOO** 
©yy-Y^-h^^&So 

[00 8 2] **Wi*> ? ^x-^HOiC !J * * 



H\ VX,y°uy r 4)vy*— ? y MfcSfcie^Stifcf 

[0 0 8 3] B-fSt, *3SWtt, A^iS&^-^ic-fe 

^r-f/^t-yy hf 1 ©—?©/-?;/!) s/^^fc&jjft 
*ftfciS£©-»©fe*iJH**&ff$ftfr0l;:» »-© 

©->^7 1 A{S^©^v i y7°^tf 0 o*t), %y-ffi®. 

%m&)\Z.-rZ (override) Jt-^-f KffiSSrl&ifrt-f 5» 

tt^y/i, 0-©^^©^--^7^ K^jcS-cJ 

m-©^^}C7-^-ir^-f5^^^J^-r5^iJ^ 
7-y7°t-ZhZ>. ZOi/XTMCft, &©;*t 

ttHtSt^©^^^--* trr ? fc©©#^ 
^-©^©figg^!!^-^^^^ 

[0 0 8 4] *»Wtt» fe^*it^^U PgS«5t 

-©P^S«at?rll9lr^L., £(T> l3i^1-«-g^©# 

[0 0 8 5] «T\ r U cmIj feit)ijjf 

52iCior^-fffil7© flndj ^^"1-5 7" 9 -i'-^— h^- 

SrlHtlLTV^o ucml 52ii % 7°7-r-<-h^ 

LX* 7-v y f V^Jrfi 1 5CIII 9^g*-fS 
IS^SriafllU-CV^,, ucml 52^^bTV^S»g-, CMM 

So ElSi^l-J; 5 rofHW MWtCucml 52t 

testis, 

[0 0 8 6] -t%t3*>, ucml 52©Jlj53f* < ^956^7^— 
^^rl&^LTV^ucinl 52©/^-< b&fe&t?> 0 ^!|54tt 

<o;<4 b\cmW;&iitz7 1 --?<Dy*—?y hSr^«-t- 
5o Jfc*3, r u lnt32j f432lf y h^ftUSaK 

*^L, roxj ©*tejR*^i[< Sffil4-?r©^!jJl6jt^ 

[0 0 8 7] ucml 52iCtt^©7 ? -^g r ^-t-5 0 
t», ucml 52S:T^-tr^-f S^CMM9^^-CtS^^ 

^^^(uccmsPrivatelnformationTag Signature) J t, 
7°94^<— h >(R)<ny°y 4 ^<*-}.? ft 
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(Canon Signature) J i % &M&fc$i.X-tiim$}l2>/<7 

(^T(-^e>l-i¥L<IftBJ!1-5) to;*?*- 9*7 
-f-y-JXZfemtZ ***7*—9*4 MH"X(Size 
of parameters in bytes) J i, 7°n 77 -l" /KDlsiSlJX 9 

S?g V(Engine version)] £, 7 , B77-f;Kd^- 

i^a > / (ProfileFormat Document version) J £u 't©'^ 
J; o T tJ 3 r <b ft ft: 7° n 7 7 -i /W* - i? 3 v & £ 
[7 - B77^^-v ; 3 ^(Profile version)] 

n 77^1^/1' K#^(ProfileBui Id number)] t % 7 s 

•f& r iH7 7 i? (Interpolation flag) J k, h32 
frh71K*W£*l (.UT-C£b\cmL<Wtm-t%) , A2 
B2C0J: 5ft#£©/!7'P y?$*mi\Z.-t Z> (override) 
ft: * \Z W# £ tl 5 * * 7 >-ID#4§* (Sequence 

Canon ID number) £r»#j-f £ 7 Kggfi:, /<-f 
h 72^ £> liitcjfeW Sit, #R«K77 H~-K©£5 

yjfz&m-rzwcmit-ZT-ymk, 7*p7 7^;^m 

Lfc*iV vmconf^femtZ Vfeimm (Creator 
Division)] 7°p 7 7lVl'£r-tf-*K— hi~Z>*-*r/ V 
(R)Og|5P^^«-t-5 rf-jjf-hgpp! (Support Divisio 
n)j 7^->'^9-l'^(VonKries)fe^5rffiffl-t--5^ 
^SrWtl-SVon Kries7?^i % ^B/M bfCfc 

So 

[0088] mioA%>£vmioBi*mtim-eh<9 , cmm 9 

[0 0 8 9] t$m\zm.W-rZ>t> *7 1 -;/7 P S1001-t\ CMM 
9fi""* V & 3 7°n 7 r W ^8©CMM ^7* (CMMTyp 

e)Srll5„ CMM^-Y7*i4, ^^$tl,TV^§y r& I) 

<omm^-r^4 >9 

[0 0 9 0] ftiC, H10A©^7 1 S'7'S1002-T? > ^j/^39 
<D0M9 4 y°£.&*3% v CMM 9^7"n7ri'^8i4 0JCC 
MJ yn7r^*5t«Lm, M^fy 
7 , S1003-viS^ CMM 9(4, ^T*!) ^^i?^t?tt?fe<ucml 

5i-> ucml 52ttB«»Ji©*±ttU:*«. 
[0 0 9 1 ] -f CMM 9&, ucml 52©/M Mfr> 
b3fcS-5VTucmI 52CO->^^^^^l5iP , ucml 52 
S-*f-|&-f 5 P« * !) © l";x UJ. y h #y-t y V (elementOf 

fset)j r.<o#£> ;<4 Y2<ommo*T?±*-f 
5 (@4Sr#M) . 

[0 0 9 2] %<D&, HlOAW^-r 5/7°S1003-C\ CMM 9 
ucml 52©^ h32/4^71©7 J — 9 ZMfc*) , ^rtl 
S-S-^t, 7°P 7 7 ^8©A?7y 9 5£j| 



$tLS^*©f»TtL^^iC £ ftS (override) A^^J^-T 
5 0 ucml 52©;*-— s<7 4 h'&WttCQH&htl 

a, cmm mftfc1-2>/<7°v y?*?Kmh&tiizy°v 

•fe^^oTfi^ft&ggfrt - 5o ucml 52<D^— >*9"f 
K««t*-en.H*tfc'54i^, CMM 9{±, ucml 52\C&® 
£tK a*o, ; &©^P#:i-io-C^$ti57'n-fe^ 

(C s AtoB0Tag^--^9-r K59I4H rOxOj *ft!40H^^ 
•fSo ^©1f®$C«^t, CMM 9!4, AtoBOTag/^7* D y 
?#y\ZfaM£tlT^Z&$m:y°v-tX\CfeCX % AtoB 
0Tagfe^^a^tr5. Sot, AtoBOTagfe^lfetoao 

[0093] ®8K:t>fc$*vCv*5.fc5fcu b 

toA2Tag^-—/<7'l' K60S4, p( * !) <D — 0C0^i$,^^ 
t*.MX?. l"0x33] Sfcl433H$r#f 

5. =e§oT, BtoA2TagfflfeS««^»lCOV^^:, MSi4, 
BtoA2Tag/>*7*y y>>>-e»*<, ucml 52te&ifrt£*l 
ft«^fc^otittf 0 

[0 0 9 4] $bicf¥L<(4, HlOA|c^-fJ:5C. *a 
Si4^7 1 y7'sioo5— i§^, VTF-?m<D*/y*?-->r r u 
cmPj i^F^-62icio-C^$H5 Tlnd] fiSl8SrW-fS7° 

[0 0 9 5] 011«ucmP 62©-#]£^-f 3 011!C^-f 
•tpii, ucmP 62tt, ucml 52i^C7^— ?j» ht?, ^ 

[ 0 0 9 6 ] ucmP 62tt^©1t«?r*&ifi ) 3-r 5« o£ t) , C 
MM 9^ucmP 62^-T^-fe^f 

fflroMJ^-efcS r U ccms7 P 7'f^-h'>-<>-^^^ 
s T—y')^y{f^'J-'r (uccmsPrivateSequencesTagTable S 
ignature)j ucml 52(;:g| LT-B$ Lfc r^f-^y v>> 

^^^j tm-r-hz ^^jyytf^^i uc 
mP 62^UTHfT$tv5-«t^^>-^V7;©^:Sr 

^y—^y^^L (number of Sequences)] 

m%<r>&W8kV—>r y* x-mff S ti5 t -atofe^ 

^Sr^ft-TS r-y—fryxffimW- (Sequences structu 

res)j i:, ^MWy—^-y^^n-tZ>(m wckvm 

fryxW&ib&utiiP 62\£lM%.Z>z.b&X'Z\ v—^ry 

[0097] yxffimftttm 
mz^-t 0 /ife, ^MWy~^yMcion^m^.<om% 

[0 0 9 8] 1-**>'fe > f^X<r>&%Wy-->ryx\*, 

(M&i>mfe<D*s~z-yxmfefc*Tt*xT%mcmm 

■?-Z>y~<7yxx*h% rCanonID (^-t/ yw) J Sr-^ 

tfo t^Syidl it, H8«ucml 52©BtoA 
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2Tag;t-/<7^ K60jCffi^i-533H-C?S)So r©*j7&[c: 
±oT, CMM9(i, ucml 52i£g-"3£\ ucmP 62(i*3!t§if 
©# y — v y f 1 - V tri'—'r \VT t i? ^-fa ;$>&#i5£ 

-fart^-eta,, 

[0099] tryxmmmz, 

tfo 1) , 00H©tt£|f *lf-f a Treserved bytes 

aE*">-^>^K:S3W«»i|t©»Srj£*-t-5 rnumOper 
sj t, ^a-rsypyr^^x-^Srlgifei-eyn 

7rW/«#^ffiiai.SrSfti-5 TseqPCSj fe^'>- 

*©^-f MtSr^jg-fa Tiength (ft£) j 

*5tt%mte&i:femt5> loffset (t7tyh) J it 5 

[0 10 0] Hl2iC^-tJ;5i-, ^-^^fitSgftfi, 

5„ £©#£% 0fc^1-«t5{c, 7^-7^8 fulnt 
32 j Xh<0, ±$Ut<fc5l^ 32fcf5/ hn^-teL&mz. 
IBS-fa, 

[oioi] v—^^«jgfr(a, miit^-r £ 5 ii, 

ucmP 62©?!|65©/'<-f M6*^39lC^$^5^-Y 
hyv^-^tr. -fftfcib, Hll*3J;tJ!|ll2i^1-^J© 
SKh TCanonlDj J433, (reserved! J400, fnumOper 
sj {±04, TseqPCSj (iLAB, QengthJ (440, foffse 

tj (45163-efea,, zh<b<Dmz, ->—!r>xmi&m<o 

#3S^©Ifc^&±^©i/-^v;*«^#:(;;o^ 
cmP 62i±pg^BElt»JicO^-CucniI 52©^|^ffigL, 

[0 10 2] ri*-CWiftS^?r^i-5i, ucml 52©B 

y^m^Wimmn*^ ; viD^-fa©-?, cmm 9(4 

7-^«5t^l^»5 H £ i^a. 
[0 10 3] *tetftWLfcJ;5fc» 

(4, TnumOpersJ R QengthJ ffi*5j;U? ToffsetJ * 
**tf. CMM 9(4, HitfcCitSrftrffiLr, 

iUtt, (l)*ii-eiT.©6«ift«*H: riengthj {c± 
•JS«Stb5@3£ftT?S)t), (2) rnumOpersj fc<fci9^ 

^ja^^i-^ s ^ a ^ * y t> fc>a»o -o^ 

5©T?, CMM9(4, *fe3KJfc«i|tSr^*fU(parse), 3<- 

<?- mmmmm s ft r ^ a ras ics<j § srsgf? 



[0 10 4] 013ttfe^^»©»5f#^^-fo "fft*? 

erj ttHfrSna^tfe^tftjK^oasSriefiu r su 

bid (f-^m j siT-e, $e>ic^L< saw-fa «t 

Tiength J «fe^^^iCfcifa^7^-^ y 

* h©fi£££|gU ^tagFlag (^^77^) J (4, 
TtagFlagj ^**B**#t-a»a , l48U©/<^!> s/^ 

* fc (47°? -f «<- h * ^fcaff a Pfffl L (call) £r£|g 
U TtagFlagj nffi^-f a^tt/-?^"-* y 

* h©fi-iBti$^T^afe^m^i^-t-ai¥ttjL(c 
^-^y^h*^i-a. 

[0 10 5] *^Sr^fflLT, a&H#T?tafe^ 

tia„ 0*13, (l)NXM-x-hy^^, (2)Ho©-^tcLU 
T, (3)H^t5LUT, (4)feSIW*lft, (5)feffiS/7 KShif 
t Hues) (A7-y-^ (color warping)) , (6) f 
•^^77^ vf^mSk, (7) =«3g(tri-linear)4 
fci4AH(pyramidal)©=^5cLUTt ! fea 0 ^SIC/SC 

l-art^Br^-eiba„ 

[0 10 6] ±iS©62Eiftj»Jffl5'fc;h.-?*U4, A^*5 
-H^-^fc^a^Srff 5. ^*«, NXMvhy 

^•rafc*fc^§tia3X3-7 h y ?*xh-oxh & 

[0107] CMM9(4, ±|5©-to©g|»© y ^ h grftfj 
LTVa o CMM9*S, S/-< 7-V^«5g#:© Toperj iCfcS 

SWfi-tfCJbCirW^tSi, CMM9I4, Hfirf-^tiR 

"-h^^»e>«aft9', ztnT-fz&ftLxxy-m®. 

^-i^^e>, utTi-^t^WicBa-ra^-^-ror 
^-fexKo^-c^-rao 

[0 10 8] -tt£t>h, @10BfcJ;tU4\ •fe^miS** 
tv^n©#je#:*^-^yx«jt#:^»fcgliK!J % ^-tui- 

1-a. w*.tf, cmm9«, ^^yrt©«**^-ra^ 

^iL.ti< Toperj ffl[t LT, ^^©fe^ifeJRSI* 

*t rij &«©ofc»#, ru icffiSi-afe^mjt 
r©»-^($NXM^by ^^$rr^-fe^i-a. 09 

ymmm<te<>x^% 0 

[0 10 9] Hl4f4, UCCMS^l, h y ^ 

^Sr*fTi-afc«>^ffl ^a^-? ^-g-tpNXM^ ^80 
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?y07t-v7H;I(E(Lt^5 0 lot, ffiggii-f 

So 

[0110] m^^nxw vmm&^ts. 

56£ift**©«S$:j£8-*-5 r^glD (Operation I 
D)J t, KTKS6lc»L<RW-fS^, :©i^ttt 
/ESftftV r-^T'IDCSub ID) j i, mM-rs^y;*-? 

feffl&ftS IXy;*-:? y * tO'U h ft (Length of P 
arameter List in bytes)j t, ETFk: £ fcP L < 8 

—i?-^—^ (Parameter Data) J Hl4ir^-t"<t 

[0 111] ftoT, CMM9fi, HlOBI^fiEftia©.* 
xy7 , S1006{CS<3t> NXMW^^gfcltfrt-^t 
■?*8i:fl*Lfta^, NXM* ^80im^tlXV^< 
y tefflfc*) , j^yysioo?-?, »ofc 

•''«7^-^l:f^ r^HiD (Operation ID)j iCit)*^ 

[0 1 12] ->-^>-^«3t#:n?^^4xSfe^!K 
g© Toperj <g.&2-?hZ>Wrk, feSii^T y 7"S1008- 
itA/fc*^ *yyysi009~»x§tp„ *-ry 7 , S1008*5j:u: 
51009(4, -&7nLUT^^tj>fe^m^*^*-r5o 015 
A*3J;Z>*iai5Bi±, Toperj ffi^2Tfo5fe»»S2©7t 
»©LUTftffj«r« 1tmmm X t * £ #jl fetvS y 7 

[0 113] Hl5Attfi3BSHft||L2©fcft©UJT*36ai-t- 
5-^56LUT(lDLUT) * ^8l£^ U -»7CLUT8W»e>^ 

yy y^^^sfcttSd©^?^^- h^^ffta-f. $ 

f>ic#t<f4, Hl5Ate*JV^, r^^7y^(Tag Fla 
g)j tttt TA2B2J ^y y;/ (Tag Flag) J {4 

S'J©*?\ r©^(i TAtoB2j ^yy y^y*©IW 
L^jt-fSo -t^fc*,, CMM9(4, -&7CLUT8lSr«fj 
9, r^^7 9^(TagFlag)j ©«ttt TA2B2J Sr# 
5 h , TAtoB2j A7*!)?^?^7mU * frUC 
tSoTfe^^SrUfft-Sc lot, 

^y f ^^^fcfett^tifcx-^ic^v^ma^srfi 1 

5 £ i ©T?, I>?y (Parameter Dat 

a) J ti^gtffcS. %<Olt$> y fs*U*—?VXb<OM 
£(Lengthof Parameter List) J fc^nftelT-fSo 



[0 114] a.— tF^S r-iry*iD(Sub I 
D)J mZWifei-ZCt^ty, r^^77^(Tag Fla 

g)j fctpftjesitfc/^!; y^^^©#^©&^m 

M»^51^t?t5©T#fijT?&S„ 1-**J*>, TAtoB 
2j ©i 5 35e^3j/^^^tt*Jv?n, roaifflfe 

9 9 7 TAtoB2j {43X3-7 h y ^^.MOtfCHoWLUT, o 
*9, lut8Type/lutl6Typea>t>©A;>jLUT, lut8Type/lu 
1 16Type^ ?> © fflTjLUT*; <}; O**^ * 4 ~f (curve-type) 
t)©LUT^-^tf 0 -^7cLUT5 7 ^81iC*5V>T rf-yiD(Sub 
ID) j «*0, lSfctt2teBt£1-3ti:U:.fc«J» CHM9 
ft, F AtoB2j -0ft£3*l,fc#?--ry 

^>-^S#©5%-ofc(t^HfT-rSo Sfcfc, CM© 
ttv -^5ELUT^^81© r$r*ID (Operation ID) J fc« 

-3*> LmmW-%gft-t<*% xhi>z.i:^i<ox, 

■fVyir*? TAtoB2j K&lft $ ftfc-oroLUT&iiiR-t- 

Sfc'tt-e&t), 09 3x3-7 }• y ^Ti^iRts: ttt 

[0 11 5] *3SWo#4 U^S^fUcaayvCt*, 
rf-^ID(Sub ID)J ©it roj ]4 V lut8Type/lutl6Type 
fa b ©ATJLUTSr^/H-rs £ t ^rQMte^ L, r^iD 
(Sub ID)J ©tf rij (J, lut8Type/lutl6Typed» © ffl 
7JLUTSr«ffl-f5 £ i *OJM9iC^ U rf-^iD(Sub I 
D)J ©ft T2j it, -7° (curve-type) fabOLWZ 

r. fl b tHr^X*"? Vy??>f TAtoB2j § tlX 

[0 116] g]15BI3;, r^j/yy^(Tag Flag)j ^-g 

l-!fet>*>, y^^^©jt«Jdor-c»* 

$ttS-<t, ^^^©fcfeO-^TCLUT;?^©- 
^^lJ^*L.TV^5 <1 f/jlto*,, -i^TcLUTi? ^82C*>^T 
(4, M3tUfcJ:5^ -»7cLUT^^82©16/^ hISA 
ftfc^fft^Jirvi r^^y^i-^^-^ (Parameter Dat 
a)j O/VMift^tS W7^^i)7h©f$(L 
ength of Parameter List)j f477110TfeS<, — ^tcLU 
T^^82-t?^«Stl,5 IVN-yp!-^-^ (Parameter Da 
ta)j LUT*^ffl1-5^>'^3E©«t5*fe?EiftS* 

fe*), H15BK^-fJ;5i^ r/-?yy-^^-;?(Parame 
ter Data)j iS, LUT©^tc, Affl7jx-^©Attl7J tfy 
h», iBAOt, LUT©«^tf 0 tfrjfcLfciSte, ^y 
j<~^©^ 0*t)LUT©^Xtt, y°y^^-h^^ 

[oii7] HioB^MtK e^-^v^flBSfri-eitll* 

tlSfe^S*© Toperj ft^3i?$>S#g-, feStt^ 



7"S1010*5j;t/S1011ii = ^7cLUT©e,^^%^i- 

s„ mm. ro P erj m&3-vhz&&mmm*:mm-fz 
■fy-i^-vv y<D-m**-r 0 m\^<omm\±, mmz 

[oils] huobkmo, *ryx&mm-e&m 

:/S1012&4;tfS1013!4££W^&?s«t^Jglh5 o 
[0 119] g|17i4 Toperj tt^4"C&5fe^^4^ 

f. Hm^^T, r^giD (Operation ID) J {44, 

["^7^ — ? y h©^$ (Length of Parameter Lis 
t)j }40, tfyyyytfag Flag)j i40H-e&§„ r.C0 

uhd)j «, figm? ^BA^Lxmn^h^^^ 

i^f)9* -e© rf-^iD(sub id) j ttlcfctueg&tvSifc 

0: RGB (#, Jft, If) ->; HLS (fefB, $£) 
1: HLS — >; RGB 

2: CMY &T>>, Jzcv-) ->; HLS 

3: HLS — >; CMY 
4: CIE XYZ — >; CIE Lab 
5: CIE Lab — >; CIE XYZ 
6: CIR xyY — >; CIE XYZ 
7: CIE XYZ — >; CIE xyY 
8: CIE XYZ — >; CRGB (df^VVRGB) 
9: CRGB — >; CIE XYZ 
[0120] fc:fe\ ±f3<D£,£W£ife© V * V 

[0121] ^^mm^ixwk^ii^mm. 

%<D Toperj «*S5-e*>5»^-, EUOBcD&Ste^y 1 y f 
S1014~i§A/7cie, ^^y^Slpl5r>-J|tp, j^yr/SlOl 
4*3j;O«S1015{i*7-!7 — tr^^JftSISc^^-t- 5 0 
•Wifcv^tf* a^-P-tfv^SHfcStt, A^jRGB 
©feffia&ffiwr, ffl^j * 7 — BHfe'T— * cDCMYKP3£& 

[0 12 2] H18{4 Toperj tttfS5T?fc56£&}£3£5& 

T, rsUlD (Operation ID) J (45, rf-7*lD(Sub I 
D)J (40, r^^yy^dag Flag)j f40H-e&5 o 

fcofflt»^fl;t*v\ r.©^, r^9^— ^7*— ^(p 

arameter Data) J i4, *9-l?-brv^«*H***ff 

[0123] i/-&yx®mmx-%m&fhz>&mmm 

%<D Foperj fitf56-C£>34&£\ HlOBW^aii^xyT* 

siow^stA,^, *^:/sioi7-.j§tf„ ^rs/ysioi 



6*Jj:tfS1017i4, aSffim*-efc5*H#frW 
Mil ^08/496, 100-f-, TColor Management Syste 

m Having Business Graphics Rendering ModeJ t£|B$!t 

Stf^X^y^-f *LUT£5t jg-f £<, fcfc, 
BffiMc9f*3;#i4, Lt> ^WJgtcJ&tJAftbftT 

^ 5 o HI 19A*5 «t 19B{C^i" tT * ;? ^89*5 <fc tf90 
(4. 015A*3 <t t>*® 15B{;:^1— &^cLUT* ^81*5 4 0*82 

[oi2 4] %<omm^ftt?7 4^—Y9V\z$&tz> 

W&hW\tX\ mm^i-fyj^-hfyitucm? 62 
jr V^Sjgfrl LTCMM9iC 4 0 T * -fe^ £jx 

a-f'<#A^^~^^i^u.tt*fl--rs»^-, cmm9}4, 0 

sfcfc, si9(c^-r7'7-i''<-b^^^ < tu^»sn5 
[0125] i/~*y*nmmximi$ft%pMmk 

*C0 Toperj m*7XhZ>m&, i310BcDMSI4^'T -y~7 

sioi8^xiA/fc*^ x ^•rs'7'sioi9-iiti> c , T.y-yfsm 

8*JJ;O5S1019f4, H*5B»»HIM*asfTi-*HJ»»(tri 
-linear) Sfci4:£gt (pyramidal) fflffi 7 s nir^ 

[0126] %%Wi(ou% ^%wm\z.n\^x\i, H 

^*fcf4A«W^Hfi 1 -rS7 0 7^-<-h ; ?^f4, ± 

h ^ ^92ro^f* LV-^JSJgffiSr^f . Hl2fc^i" 
J:5(c:, y9l , '<>-h^^92ic*3V>-C r^iD(Operati 
on ID) J 147, Tf-yiD(Sub ID) J {40, r?^7 7^(T 
ag Flag) J i4if n-pfcSo Z.tltbOm*&tt,l>to\ $ 
biil, r/-? 5 ^ — ^ y ^ h cog: ^ (Length of Parameter 

List)j f±^?^-#s:*riM-5/M h^m-rm 

E.^*fci{4^«flBI:^-t2>>t»cDy f -^ 
Sr^ft1*S r/-?^^—^^— ^(Parameter Data) j fell? 

[0 12 7] *3SWKttor3»»4fcttA*»M&ll 

^39{4, ^B*fe««»»Sr»f1-5fcftK«ffli-5/< 
J*— 9f—9^t!Rp'0\t, r^—^/HD (Table I 
D)j Sr^Ttf, r^-^HD (Table ID) J *{4, H»0M 

[0 12 8] $P>i-l¥L<i4, |2122i4, 1221^1-7*7 
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[01^29] -ffcfe*,, H22tejj«f <fc 5 ^TfucmT 

yj'<"-Y9y*T*±x-rz > m\z.Qimn%z> ruccns 

bmfflT—JW if (uccmsPrivat 

elnterpolation TableTag Signature)] <t, @8icB| L 
■CitefclftW Ufc 1* J rSf*sy*<f-*XCmn Signatur 
e)j t, ucmT 94©LUT©gr£5&|g-f § r^-^w^( Num 
ber of Tables) J fc, CMM9rf538i^£fci^$£M£3| 
fr1-5^WLUT-e&5 rx-^/KTable)j N (N=l,2, 
-) 

JO 13 0] r^-^ (Table) J *», B23te-fl* 

A"#*©18iBU-?-CfcS Ttable (^-^HD) j i, | 
J&S*lfc7 l -^©«S*«lSr5 Tlength (ft*) J 
i\ ffifeSftfc^'-y/i^teS S * * y cofiESr^-f- 
5 [offset h) j iffeS. rcDlffgiB^fl 

l*T> y (^©^^S^^-^/w^T^-fe^-f ..Si £& 

[0 1 3 U ucmT 94t«t!jr^-fe^$tLSLUT*^it1- 
W-f ««- ^96i4, ^n^ttffi £*tSffi©:7*9 

[0132] lutt"?^^- Y9?m\m<omm*^ 
tf. LUTir«tt)^tf$tis^»©as, 

rx-7>«(tableKind)j . LUT©g^ 
^Sr^-fS rM^^(parentTag)j £ % Xfc^+^M' 
<OW.*%&tZ> r^V^^WinChannelsJj i\ LUT 

i"S r^vtfy KinBits)j t, ffl^-t-^WjRSrJg 
Wr%> fTV h^+^./U(outChannels)j fc, 
JBSilSlfy h©*, £©*£ r^vify MinB 

its)j «i:t>te8T&5. Zfem-fZ rr^MfyKou 

tBits)j i, LUT©#HP£ (grid points) ©&£j£g-f5 
r l&^iCH&5£^~://KgridPoints3DTable)j % 
Ho^+^KHf 5*^©»*S«U £«IW3© 
£tte©*ttfll$*t5 r««H&;^-:77KgridPoi 
nts4DTable)j ±$Lfc<fc ±SB©tim 

[0 13 3] ^OxOOOOOOOO-CfcU, fl»o, 

T^-^Sj ^HH^T?fotL«, ucmT 94(iJ;oT^ 
±»W*7-LUT^§nS,, Hgl^j ^0x00000000 



LUT©tf©m-©^-^-fey F/JiiMf-^tLt 
n7xWVU8©H&5cLUT©i^^+t > &t^ d>0, 

^tftfflu rx^^/ki ©J;5*i»!9©7^ — 

7cLUT©~>^^-^-e&t)> ^O 0 r^— ^ 

-Liraiijte^©^^. 
[oi3 4] EioBi^ji •? % xry^siooe^&siois© 

fc\ JD^lTs l";/^^- h-r-^r- ^^(Priva 
teDataTableTag)j bV%&-7°7 4 1*7*— *^ti, 

sri^-ets. 

[0 13 5] ftR:, H25«r#flHl,T, 4^m(CttV\ * 
7-^=^2©RGBfe^^f 5 ^75-7 P !; ^*16©CMYfi 

*Js e©±5*fejte(jyiaaH: x *3^e><, mft^^t 

W*W^5fc»lc:, HT»||T?lla- WMLfcy 
[0 13 6] *5-^=^2t*5-7'!) ytieomx 

iroV^T, ^^©ICC7'P7T')'>'MS#4-f5fciE 

^*^*3J:tJ f ^H-rsfc©©±jg©r7 , y ^--i/g >- 

T'n^AlO^UfM-S. iCT'D^ACftv^ a- 

7'»v#i6©0lYfeSM^ * 9 — Bf ^ jft-f 

[0 13 7] ^7 1 S'7*S2501-e*7-*-^2d3J;Ut^7 
~yy V^16©MirfcOV>T7 , 7'l'^~ h^^^r^L 
fc/ifetf, »3att^f l S'7'S2502--iStf. ^7 1 y7 e S2502 
tf, CMM 9f4*9— =e-^2©RGB*9-H^y f -^SrA 
^r©^, ^7^^^82503^ CMM RGB'S 2? 

[ 0 1 3 8 ] CMM 9tt, * 7-^-^2^©* 9-7°n 7 

iC, ^P7r-Y^*««t5. i©®^, CMM 9(4, CMM;? 
'f7 P (CMMType)©Tt? ("UCCMj £SS$ST?;ib5 5as, i 
^tt^atr v a0P©ICC^j»K«t>'f fc, ucmI7"7-Y-< 

[0 13 9] ro«"^ttfflSJl*ICC/B7T^|4, 
*teRW Lfc© i pq C«Jt«r*f 5 i i 
«*6.*V\ lot, ^xyyS2504-C, CMM 9}*, ^7* 
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CMM 9(4, ucmP©v'-^>-^«jt#;^co— q 

[0 14 0] jfoT, ±!E©*7 5'7 , i;: < fc?), CMM 9 
(4, RGB*7-S^-^fc^-t-^tfe^m^C0i/- 
T^^S", ucml©^-— K^&<D#-£n 

[0141] CMM 9(4, RGB* 7 -U&7 - * £Jg £ ft 3 
^tfeaESadfroe^-^V^Srft^-t-St, Toperj fi 

§o r 5 te lt\ cmm 9i*, nxm-7 h y 9 *<Dmm 

[0 14 2] m^ s ^^s/7*S2S05^ CMM 9(4, S'-* 
^"V^^jifrO Toperj tffc 
1% £©#g\ RGB^W^^-^^P > 7 e n7r'l'^ 

[0 14 3] yo7 7 ^^^of^ t( ^ 
att^T's'^SOe^jitf. 7^25061?, CMM 9(4 

#7-7° j; V^l6©ICC7*n7 7'C/l'fcT^-fe^-t-5 0 
ft**, #7-7°y ^^16<DICC7°n7r-Y-'W*3j;t5#7 
-*-*2©lcC7'P7ri'/i'£, "rmtW&bti- 

[0 1 4 4] CMM 914, # 7-7*y >"*16©# y~7°u 
7y(MCT9-tz.i- 5 t, #5— ^2©ICC7'n7 

n 77-1'^4'ic y * h S^fc>^©fBrtt{!:T^-fe^-t- 5 

CMM(4, CMM^7°(CMMType)©T-C, %t$<mCC&fc 

5 r t &f& ruccMj *Wft5£* 5. 
[0 14 5] «ra5Lfc.fc5te, *7y7°S250 

6^6,S2508fc*JV\T, CMM 9(4, 7°n 7 7-f A-fg-g-^Bfl 

* i 5>#7-7 , y ^i6©cMYfi^pfl^;# 7-11^7-;? 

Sr^-TSfcfefc, #7-7°y >-^l6ffi©ICC7°n77 
-f/KPucniMo 4UHicmP7°7--f h ^ ^trT^-fe^t-S 
Z.Ofm<0®gt£ % #7^*^;?2jf©ICC7 , t2 

Wic-r5fc86(c, ££^4&a©P»^ifc!i!&#< 0 

[0 14 6] ^TS'7°S2508fc^t, aa(4^7 l y7 p S25 
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1 . Title of lircot ion 

COLOR IMAGE PROCESSING APPARATUS AND METHOD 

2. Claims 

(l) An apparatus for performing s color : r a n s f g mat ion 
operation on input image data, said apparatus Ming a first 
tag and a second tag tc perform the c«:c: irsesfcrrDatioa 
operation in place cf a predetermined series o! color 
transformation operations stored ic a public tag in a piofiie 
format, said apparatus comprising: 

inpotting means for inputting cslcr image data; 

a memnry for storing the first tag and the second tag, tbe 
first tag for storing override information for overriding toe 
predetermined series of color t r a t s f ormat : ens . and ibe second 
tag for storing color t rats formation opera tier data accessible 
ill a hierarchical Storage strtctare; 

a determining means for d e t e rati o i tig , basso on the override 
information in the first tag, whether to access tat second 
tag; 

a reading means fn: reading the color t r as S forma : i co 
operation. data in the seems tag in a case thsi said 
determining means determines tc 2 c c e s s the sectsd tag, the 
reading meats fellatio; pointers r ; thin the hierarchical 
storage strtctsre tc access the ccicr transformation operation 
data in the second lag: and 

a processing means for performing a ccU; t ra os f c;ma t i cs 
operation on the input iiage data in accordance *iin the ccla: 
transit! rma t i c 0 operation data read by said reading means. 
(2) An appjraus according tc Claim I, fftereii the override 
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in Id mat Jen stored in the first tag is a s e d to access a color 
transformation sequence in the second tag. aid nhtrcin said 
lead tag means accesses the color transformation science based 
oa tie oaerride information. 

(3) At apparatns according to Claim 2, where tie cold 
traosfotaation seqaence stores a pointer tc tic color 
1 1 a d s J o rraa ties operation, and wherein said reading means 
accesses the color transformation operatica based oa i b c 
pointer stored in the color t ta as f ormi t i a n seqieocc. 
U) An apparatns according te Claim 1, wherein said storing 
means stores a list of color transformation operations and 
*iere i a said processing means accesses a ccisr traasf ormat ion 
operation in the list of cclci t r an? fc rata t i oa operations based 
on tit color transformation operation data read hv said 
reading means. 

(5) As apparatns according tc Claim 1, wherein in a case that 
said determining means determines net tc access the second tag, 
the inpnt image data is processed i r, accordance frith the 
predetermined series of ecler t ra ns format i on operations stored 
in the public tag. 

(6) A method for performing a color transformation operatic! 
on input image data, Said method nsing a first tag aoi a 
Second tag to perform the color transformation operation it 
place of a predetermined series of color transformation 
operations stored in a public tag in a profile format, said 
method comprising: 

an input ling step for inpitting color image data: 
a storing step for storing the first tag a ott the second 
tag, the first tag for storing o'erride information for 
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orerridjag lie predeterajocd series ol color t raii sfcrmat iocs, 
and the second tag i o r storing color t rans f c rma t i on operation 
data accessible »ia a hierarchical storage structnre; 

a de 1 e r» i d i og step for determining, based oo the override 
information it tie first tag, *bctber 10 access the second 
tag; 

a readicj step for reading tbc colox transformation 
operation data is tbe second tag in a case tbat said 
determining step determines to access tbc second lag, said 
reading Step following pointers within tbe hierarchical 
Storage stricture to access tbe color transformation operation 
data in the second tag; and 

a processing step ftr performing a color transformation 
operation 01 the inpnt image data in accordance »itb tbe color 
transformation operation data read in said reading step. 

(7) A method according to Claim 6, wherein tbe override 
information stored in the first tig is used to access a color 
transformation seqnence in the second tag, and wherein said 
leading step accesses the color transformation seqnence based 
OS the override information. 

(8) A method according to Claim 7, where tbe color 
transformation sequence stores a pointer to the color 
transformation operation, and wherein said reading step 
accesses the color transformation operation bised on the 
pointer stored ia the color transformation seqnence. 

(9} A method according to Claim 6, wherein said storing step 
stores a list of color transformation operations and wherein 
said processing step accesses a color transformation operation 
in the list ol color transformation operations based on the 
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colcr tmsfcrmation opeiation data read by said reading meats. 
(JO) A Be t hod according to Claim 6, therein in a case that 
said determining step determines not to access the second tag, 
the inpat image data is processed is accordance with tie 
predetermined series of color transforms*, ton operations stored 
in tbe ptblic tag. 

(11) Ccapntei-execiitable process steps stored on a ccmpotor- 
osable storage medium, said process steps for performing a 
color transformation operation on input image data, said 
process steps ising a first tag and a second tag to perform 
tbe color transformation operation in place of a predetermined 
series of color tuaslcrmat i oo operations stored in a psblic 
tag ia a profile format, said process steps comprising: 
an inpitting step for itpnttiog color image data; 
a Storing step for storing the first tag and tbe second 
tag, the first lag for storing crerride information for 
crtrridirjg tie predetermined series of color transformations, 
and tie second tag for storing colcr transformation operation 
data accessible via a hierarchical storage structtre; 

a determining step for determining, based oo the override 
information in the first tag, ihetlei to access tbe second 
fag; 

a reading step for reading the color transformation 
operation data in tbe second tag in a case that said 
determining step determines to access tbe second tag, said 
reading step following pointers irilhin the hierarchical 
Storage structure to access tbe color transformation operation 
data in the second tag; and 

a processing step for performing a cclcr t r an s fn ma t ion 
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operation on the i n p o t image data in accordance with t b e ccloi 
transforms! ion operation data read io E a i d reading step, 

(12) Computer-executable process steps according to Claim 11, 
therein tic override information stored io the first tag is 
oscd to access a color transforation science io the second 
tag, and therein said reading step accesses the color 

t r ins (ormai i oo sequeoce based on tbe override information, 

(13) Compttcr-cxccotable process steps according to Claim 12, 
where the color transformation sequence stores a pointer to 
the color t r aos I or ma t ion operation, and therein said reading 
step accesses tic color transformation operation based on tbe 
pointer stored in Ibc color transformation sentence. 

(H) Ciipittr-czccitiite process steps according to Claim 11, 
wherein said storiog step stores a list of color 
t r » a s format ion operations sod wherein said processing step 
accesses a color I r ansfo rraat i on operation in the list of color 
transformation operations based on tbe color t raosf crmat i on 
operation data read by said readiig means. 

(15) Conpttcr-cHcotabl e process steps according to Claio.il, 
wherein in a case that said determioing step determines not to 
access tie second tag, the itpot image data is processed io 
accordance »itb Ibc prede ternioed series of color 

tr aos format ion operations stored in the public tag. 

(16) in a profile format io which numeric information is 
stored lor use bj a standardised transformation from one color 
spact to another color space, aid io which tags are 
hierarchically stored, an apparatis lor tsiog the tags to 
modify the standardiied t r ans f crma r i on, said appa/itos 

coapr i s ing: 
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so inpitting means fcr I np» 1 1 i ng coloi image da ti ; 
a nemcrj (1) [or storing first Hitler data at 
predetermined locations is a (irsl lag which is al a highest 
lerel i i a hierarchy ol tags, the first pointer data pointing 
to a color transformation sequence in a second tag, the Second 
tag being at a Second highest J c y c I in the hierarchy cf tags, 
(2) lor storing the color Ira as forma t i on scq«cjcc in the 
Second tig, the color t nnslorni t ion seqnence inclnding a 
second pointer lor pointing to a color transformation 
operation stored io i third tag, the third tag being at a 
third highest level in the hierarchy of tags, and (3} for 
storing data (or performing the ccloi trassf crroaticj operation 
in tic third tag; 

a determining means f c i determining whttbei to access the 
first tag eased on information stored in the profile format; 

a first reading means (1) for reading, in the case that 
the first tag is to he accessed, the first pointer information 
in the first tag and determining whether tu access the color 
transforation sequence, (2) Tor reading, in the case that the 
color transformation seqaence is to he accessed, the second 
pointer in the color t r sis forma t i on seqoeoce to determine 
irhcther to access the color transformation operation, and (3) 
for reading, in the case that the color transformation 
operation is to be accessed, the data for performing the color 
ti ass f c r«a t i on operation from the third tag; and 

a processing means for performing the color transformation 
operation in accordance with the data read io the data from 
the third tag to transform the input image data from one color 
space to another color space in place of the s i and a rd i led 
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transformation. 

(17) At apparatus according to Claim 15, wherein, io a cast 
that the color transfcrroatioa epexatioa comprises a 
predetermined color transformation operation, the data (or 
perlorating the color t Mis lo r ma 1 i c o operation comprises 1 6 1 r d 
pointer data fox pointing to a foorlli tag, toe foortl tag 
being at a foortb le?el ia tbc hierarchy of tags. 

(18) Ao apparatus according to Claim 17, wherein said storing 
Beans stores table data in the loiftb lag; and 

wherein said processing meats lurtlcr performs the color 
traosformatico operation defined in the third tag in 
accordance with the table data stored in the fooith tag to 
traosform the inpnt image data from one color space to another 
color space in place of the standard ittd transformation. 

(19) An appautos according to Claim 16, wherein said 
determining means determines whether to access the first tag 
by reading CBIH data from a header stored in the profile format 
and by searching the first tag for data corresponding to the 
CMM data. 

(2 0) As apparatns according to Claim 16, wheiein said 
processing means comprises color matching software, and 
wherein said processing means execotcs the coior matching 
software io accordance with a tser's iopnt. 

(21) Ao apparalos according to Claim [6, wherein said 
processing mean; determines which color transformation 
operation to perform by matching the data read by Said reading 
means from the third lag to a pre-stored list of color 

t r ans forma t i oo operations. 

(22) In a profile formal io which nomeric information is 
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stored fir. tit ij a slaedard ized traosfcrmattoo from cue coicr 
space tc aiother color spue, and in tlith tags ait 
hierarchically stored, a aetbod for using lit tags tc modify 
He standardised t raos forma t i oo , said netted comprising: 
an iipjtliug step lor inputting color image data; 
a first Storing step for storing first pointer data at 
prerlettrmtoed locations Id a first tag wiich is at a nicest 
level in a h ieraichy of tags, the first pointer data pointing 
tc a color transformation scqoence in a secood tag, the sccctd 
tag being at a second highest lc»el in the hierarchy of tags; 

a second stcriag step for stoiiog the color transformation 
seqieice i« the secood tag, the color trans format ioo sequence 
including a second pointer (or pointing to a eoler 
transformation operation stored in a third tag, the third tag 
being at a third highest level in the hierarchy of tags; 

a third storing step for storing data for perforating tht 
color transformation cptratico in the third taf: 

a determining step for determining whether to access the 
first tag based on information stored in the profile format; 

a first reading step for reading, in the case Ibat the 
first tag is to be accessed, the first pointer information is 
the first tag and determining ebclbet to access the color 
transfcrmatioo seqoence; 

a secoid reading step for reading, in the case that the 
color transformation seqoeoce is tc be accessed, the secood 
pointer in the color transioraaticn sequence to determine 
whether to access the color transformation operation; 

a third reading step for reading, in the case that the 
color transformation operation is tc be accessed, the data for 
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performing tie color traosfortiation operation froa tbe third 
tig; and 

a performing step for performing the color t ra o $ f o rma t i t n 
operation is accordance with tie data read in said third 
reading step to transform the input ire-age data from one color 
space to another color space in place of the standardized 
transformation. 

(23) A method according to Claim 22, wherein, in a case that 
the color traasforiuaticn operation comprises a predetermined 
color transformation operation, the data for performing the 
color transformation operation comprises third pointer data 
for pointing to a fourth tag, the fourth tag being at a fourth 
level in the hi era rcby of tags. 

(24) A method according to Claim 23, said method further 
comprising a fourth storing step for storing table data in the 
■fount tag; and 

a second performing step for performing the color 
transformation operation defined io the third tag in 
accordance sith the table data stored in the fcarlh tag tc 
transform tbe inpit image data from one color space to another 
ccior space in place of the standardized transformation. 
(25} A method according tc Claim 22, Therein said determining 
step determines whether to access the first tag by reading CMM 
data from a header stored in tbe profile format and by 
searching the first tag for data corresponding tc the CM data. 
(26) A method according tc Claim 22, wherein said performing 
step determines which color transformation operation to 
perform by matching the data read in said third reading step 
to a pre-stored list of color transformation operations. 
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ill) It a prclilt forma t ia which name i i c infernal ion is 
stored for use by a standardized transformation from one color 
space lo another color space, and in which tags arc 
bicrmhica i 1? stored, compoi er ■ ex ec u ta bl e process steps 
stored on a tomptter-readable medium for using the tags to 
modify lie standardized t ran 3 1 o run t i on , said process steps 
cenpr is i ag: 

an iopitliag step for inputting color image data; 
a first storing step for storing first pointer data at 
predetermined locations in a first tag which is at a highest 
lerel in a hierarchy of tags, tie first pointer data pointing 
to a color transformation sequence in a second tag, the second 
tag being at a second highest level in the hierarchy cf tags; 

3 second storing step for storing the color transformation 
seqseoce ia the second tag, the color transformation sequence 
ioclnding a second pointer for pointing to a color 
transform! ion operation stored in a third tag, the third tag 
being at a third highest lerel in Ihe hierarchy of tags; 

a third storing step for storing data for performing the 
color transformation operation io the third tag: and 

a determining step for detemitiog whether to access the 
first tag based go infercatios stored io the profile format; 

a first reading step for reading, io the cast that the 
first tag is to be accessed, the first pointer information in 
the first lag and determining whether to access the color 
transformation sequence; 

a second reading step for reading, io the case that the 
color transformation sequence is to be accessed, the second 
pointer in the color transformation sequence lo determine 
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whether tc access the color Uansfoxitat ion operation; 

a third leading step (or reading, in tie case that '& £ 
color transformation operation is to be accessed, tie data icr 
performing the color trans forma t i oo operatiou from the third 
tag; and 

a performing step Icr performing the color I ran' forest ion 
operation in accordance <t i t a tic data read in said third 
reading step to transform the input image data from oae color 
Space to another color space in place of the staodardiied 
t ransf o rma t i on . 

(2$) Computer-executable process Steps according to Claim 27, 
therein, in a case that the color transformation operation 
coepriSfS a predetermined color tiansforautioa operation, the 
data for performing the color transformation operation 
comprises third pointer data for pointing to a fctrth tag, the 
foartl tag being at a fourth level in the hierarchy of tags. 

(29) Computer-eKecntable process steps according to Claim 2B, 
said coapoter-execntable process steps further consprisiog a 
foartl storing step lor storing table data is the fourth tag; 
and 

a second performing step Icr performing the color 
transformation operation defined in the third tag in 
accordaice with the table data stored in the fourth tag tc 
transform the inpnt image data from one color space to another 
color space in place of the standardized tr ans lo real i on . 

(30) Comptter-eiecotahle process steps according lo Claim 27, 
wherein said determining step determines whether to access the 
first tag bf reading CMM data from a header stored in the 
profile format and b? searching the first tag for data 
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corresponding to the CMM data. 

(31) Compiitci-ejecutJblc process steps actciding to Claim 11, 
«f b e i e i b said performing step determines which color 
transformation ojtratten to perform by matching the data read 
in said third reading step to 3 pre-stoted list of eclor 
trans formation ope rat tons. 

(32) An apparatns for modifying a predetermined profile format 
i a v t eg alterable tag! and a plurality of predefined color 
transformation sequences, aid of per forcing color 
transformation nptratioas 00 color image data it accordance 
till a modified profile fcruat, said apparatis comprising: 

inpitting means for iopittinj the color image data, 
override information and tag data, the tag data iocliding 
color transformation sentences and color transformation 
operations, the color transformation sentences comprising a 
plural i t j of color transformation operations; 

storing means for storing the tag data to an alterable tag 
in tie profile format according Ic a hierarchical storage 
strietnre, soth tlat tot color transformation sentences are at 
a higher level is the hierarchical storage stractoie than the 
color transformation operations, each color transformation 
Seqience inclodin; at least one pointer to a color 
transformation operation; and 

processing means for processing the inpnt color image data 
in accordance with the tag data stoied in the alterable tag in 
the case that the override information has a predetermined 
vahe. said processing means performing the processing by (1) 
accessiog a color transformation sequence in the alterable tag 
defined by the override information, (2) accessing 8 color 
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transforation cp e r a t i o a defined by a pointer it the accessed 
color trans formalist!; (.e(«.<oct, jni (3) processing tte color 
image data in accordance witi tire accessed color 
t r a o s rormjftioa operation. 

(33) A ut t hod of modifying a predetermined profile format 
hanng alterable tags a sd a finality of predefined color 
transformation sequences, aod of performing color 
transforation operatioos oo color image data in accordance 
with a modified profile format, said melltod comprising: 

as iopittiog step for inputting the color inagc data, 
orerride i n f c ina t i on and tag data, tbe tag data including 
color transformation Sequences aod color transformation 
operations, toe color t r an s f cria t i o n sequences comprising a 
plurality of color transformation operations; 

a storing step for storing tie tag data in an alterable 
tag in the profile format according to a hierarchical storage 
stuctire, such that the color transformation sequences are at 
a higher loci in the hierarchical storage stricture than the 
color transformation operations, each color t r ins forma t i on 
sequence including at least one pointer to a color 
1 1 ans f cirra t i cd operation; and 

a processing step for processing the i apt t color image 
data in accordance wit* the tag data stored in the alterable 
tag in the case that the outride information has a 
predetermined valae, said processing step comprising (l) 
accessing a color trans forma t i cn seqjeice in the alterable tag 
defined by the orerride information, (2) accessing a color 
transformation operation defined by a pointer in the accessed 
color transformation seqoeoce, and (3) processing the color 
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image data in acccrdaoce with the accessed color 
traitsf orma t i on operation. 

[30 Computer-executable process steps stored ia a compiter- 
readable storage meditm, said process steps for modifying a 
predetermined profile forma! hating alterable tags and a 
plurality of predefined color transformation seqtenccs, and of 
performing color t ransformat ion operations on color image data 
in accordance »ith a modified profile formal, said process 
steps comprising: 

an inpotting step for inputting tbe color image data, 
override information and tag data, tbe tag data incltdiag 
color transformation Sequences and color transformation 
operations, tbe color transformation sequences comprising a 
plurality of color traasformat ion operations; 

a storing step for storing the tag data in an alterable 
tag in tbe profile format according to a hierarchical storage 
strsctire, socl that lie color tmsft-rnatici seqiences art at 
a higher level in the hierarchical storage strsctire t h a □ tbe 
color transformation operations, each color transformation 
seqnence inclading at least one pointer to a color 
transformation operation; and 

a processing step for processing tbe inpit color image 
data in accordance with the tag data stored it tbe alterable 
tag in tbe case that tbe override information has a 
predeternaaett t a 1 o e , said processing step comprising (1) 
accessing a color transformation seqaence in the alterable tag 
defined by the override information, (2) accessing a color 
transformat icn operation defined by a pointer in the accessed 
color transformation seqnence, and (3) processing the color 
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image data in acttfiance iritl the accesstd color 
lra«s((ij(iati(io ope t a e ion . 
3. Detailed Ei p 1 ana t i on o( the Invention 
[Field of the Invent ion] 

The present invention is a sjstem is; modifying i profile 
format, s act is a» International Color Cob so rt iam (ICC) 
profile format, by storing, m a pi i rate tat, an order ol 
color transformation operations arid pointers to color 
transformation operations in the profile format, both cl which 
laic pj ccedence over other color transformation opeiatioos 
defined in the profile format . 
[Description of the Related Art." 

Profile formats are used tc translate color image data 
formatted for ooe device color space into color image data 
formatted for another device color space or a device- 
iodependeol color space. For eiample, an ICC profile foiinat 
defines a series of standard color t rans f nrmat roa opera ti cos 
to cooiert color image data formatted for in X GB (red, greeo 
aod bite) color space in a color monitor into a device- 
i Ddependet ! color space, called the "profile connection space", 
aod t he o iolc color image data formatted fcr a CMY (cyan, 
nagesta aod yellow) color space in a color printer. 

While staodirdixed ICC profiles achieve color 
compatibility between different devices in some cases, 
standardised ICC profiles are iifleiible with respect to the 
nombers and types of color t r at sf cmat i oos operations which 
they perform and with respect to the order in which the color 
transformations arc performed. 

Mere specifically, ICC profiles defile color transformation 
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operations in pabiic tags. In general, a t » g is a area of 
memory which stores formatted data used f c i perforating c o 1 o; 
tram formation operations, and/or pc inters La other tags- 
P«b)ic tags, as defined by the ICC, comprise tags thick contain 
standard ized color transformatisa operations which per fern 
a predetermined set of color transformations ia a predetermined 
order. ICC pabiic tags are not alterable. 

Ia this regard, becaase ICC pabiic tags are lisiited to 
ICC— defined color t laas Io ma t i cn operations, they are aaable 
to perform certain color transformat ion operations, 
particolarly those color transformation operations trhiclt are 
needed to conrert betweea color spaces not cotucd bj the ICC. 

Additionally, becanse ICC poblic tags are not alterable, 
once a pabiic tag is accessed to per form a color 
transformation, all of the pre set color t raas format i on 
operations stored in tie poblic tag must be performed it the 
specilied order. In some cases, this can result in errors in 
color transformation. In other cases, this is merely 
ineff icient. For example, anoecessary color transformat ioc 
operations may be perforated on input image data, regardless of 
whether the color transformation operations arc required. 

This, there exists a need for a system of modifying ICC 
profile formats which permits a software developer to modify 
the type, nnmbcr aid order of color transformation operations 
stored i o the ICC profile format. 
(Sanitary of the Inuatloal 

The present inrention addresses the foregoing need by 
providing a system for modifying standardized color 
transformation operations ia ao ICC profile format asing 
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private tags. Ac CJ>rd j ng to the prcseat raven! ioo, cole 
1 1 an s forma I ioi gperat i tas, i» addition tc S t aidard i ted color 
transformation operations ire itsfti aad accessed via an ICC 
piofile f o rma t . Advaatageoos Ij, the pjesent invcntioii also 
pemiu random access of color tiaasformafion operations 
stored in public tags in tie ICC profile format ij using 
pointers io the private tags to access tic color 
traasf ormatioa operations. 

Thus, acccrdi og to one aspect, tke preseal invention is a 
system (i.e., a method, an apparatus and ccEpitei-execttabl e 
process steps) ol performing a color transformation operation 
oo iapit iiagc data, the systeu asing a first tag and a second 
tag tc perform He color transformation operation in place of 
a predetermined series of color t r a n s f c rma t i c> operations 
stored in a public tag in a profile format. The system 
includes an iopittiag step for inputting color image data, a 
storing step foi stcriag a first tag and a second tag, the 
first tag lor stcriag override information fcr overriding the 
predetermined series ol color t rans Icrma t ions, aid the second 
tag for storing color traostcraaticn operatico data accessible 
via a hierarchical Storage structure, and a determining step 
fcr determining, based on the override informal ico in the 
first tag, whether to access tie second tag. Also included in 
the system are a reading step fcr reading the color 
transformation cpeiatioo data in the Second tag in a case that 
the determining step determines to access the second tag, the 
reading step following pointers Fitbio the hierarchical 
storage structure to access the color traasf orrnat ion operation 
data in the Second tag, and a processing step fur performing a 
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cold t t a ft e f « t n a t ion operatios o« the ; I ap o t image data it 
accordaoce frith t b e color tiaasfornaiioa operation daia read 
it tie readiag step. 

By virtne of the foregoing conf iftralioa, it is possible 
tc convert color image dsta from a first dcaice-depeadeot 
color space, si£ii as monitor SGB color image data, into a 
derice-iadependent color space osiag a castoioized color 
transformation process, white still takiog advantage of the 
featares provided ia standard profile format. By using the 
foregoing system is two differed devices, it is possible to 
convert data (Tom a first colct space cf a first device to a 
device-independent eclor space, and then from the device- 
indepeodent color space lo a second color space of a second 
device. 

Additionally, becaose tbe foiegcias system stores color 
transformation operations and calls thereto hi eiarcli ical ly, 
the foregoing system provides color matching software sjth 
ready access to the cnstomiied cclcr transformation operations. 

According tc another aspect, the present invention is a 
system for asiog tags to modify a staadardised transformation 
in a profile format in which numeric information is stored for 
ase by the standardized transformation, and in w h I c b Ibe tags 
are hierarchically stored. The system inclades an inpottiog 
step for inpsttiag color image data, and a first storing step 
lor storing first pointer data at predetermieed lecatinns in a 
first tag which is at a highest level in a hierarchy of tags, 
the first pointer data pointing to a color t ran s format ion 
science in a second tag, the second tag being at a second 
highest level in the hierarchy of tags. Also incltded in the 
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s j £ l cm are a second f tcriiij step for -stpr iag -tit color 
transformation se«.»ence in l »e second tag. i h e color 
translocation Sentence tnclidiig a second pointer for 
pointing to a color transformation operation stored io a third 
tag. the third tag being al a third highest level it the 
hierarchy of tags, and a third storing step lor storing data 
for performing the color transformation operation io the third 
tag. A de lermi o ing step determines whether to access the 
first tag based on information stcrtd in tic profile format, 
aid a first reading step reads, in the case thai the first tag 
is to be accessed, the first pointer information in the first 
tag and determines whether to access the color transformation 
sentence. A second reading step reads, in the case that the 
color transformation seqience is to be accessed, the second 
pointer in the color transformation serjneoce tc determine 
whether to access the color transformation operation, and a 
third reading step reads, in the case that the color 
t rans (crma t i o t operation is to be accessed, the data (or 
performing the color transformation operation Iron the third 
tag. A performing step perlerns the color i ratsformaticn 
operation in accordance with the data read io the third 
reading step tc transform the iopot image data from oae color 
space tc another color space in place of the standardised 
trans farmat ion. 

A d v a nt age oo s I y , the foregoing aspect of the present 
invention permits a oser selectively to create and modify a 
private tag nhicb cat be used to modify an overall color 
transformation operation performed by a profile lormat, and 
thereafter to perform the nodified color transformation 
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operation on color image data, la addition, ihe foregoing 
hierarchical storage stroctirt facilitates access to color 
t r as sformaf io« operation data bs* d it the creation a«d 
nodi fication of toe private tag. 

According to still another aspect, the pjcseot invention 
is a system for modifying a prede termined profile format 
having alterable tags and a plurality e( predefined color 
transf ornution sentences, and of performing color 
transformation operations on color image data io accordance 
with a modified profile format. The system includes ao 
ispolliag step for iapntting the color image data, override 
it f o r ma t i on a ad tag data, tie tag data including color 
traaslormat ion sequences aid color t r a n s format ico operations, 
the color t r a os f orma t ico sequences comprising a plurality ol 
color transformation operaticos. A storing step stores the 
tag data in an alterable tag in the profile format according 
to a hierarchical storage stractare, stcb that the color 
transformation sequences are at a higher level in the 
hierarchical storage stractare than the color traosforraat ioo 
operations, each color transformation seqience ioclsiiog at 
least one pointer to a eclot transformation operation. A 
processing step processes the input color image data in 
accordance with the tag data stored in the alterable tig in 
tbc case that the override information has a predetermined 
nine. The processing step inclodes (1) accessing a color 
transformation seqaeoce in the alterable tag defined by the 
override information, (2) accessing a color transformation 
opeiatioo defined by a painter in the accessed color 
translcrttation seqaeoce, and (3) processing the color image 
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data in accordance with tbe accessed color transformation 
operation- 

This biief JaiHtj . la£ been provided so that the nature of 
tie invention nay be andersteod qoictly, A more complete 
inderstaoding of tie intention cat lie obtained by reference to 
tbe following detailed description el the preferred embodiment 
in connection with tbe attached drawings, 
[Belailed Description of tbe Preferred Embed [sen t > 

Figeie 1 is a view showing tbe oatward appearance of a 
representative embodineot of tie present iefent ion. Shewn in 
Figure 1 is competing equipment I, itch as a Macintosh ci an 
IBM PC-compatible coaipoter having a windowing environment, 
s«ch as Hi ercso ft [0 Windows. Provided with competing 
eqiipmett 1 is display screen J, stub as a color monitor, 
keyboard i for entering; text data aid programmer commands, 
pointing device 6, such as a moose, for pointing and for 
manipulating objects displayed co display screen 2, and 
printer 16 for oiilpitliog color iuages generated by compatiag 
equipment 1. 

Computing equipment I inclades a mass storage device sack 
as computei disk T, also shots in Fignre 2, fcr storing 
profile formats such as ICC profile B which includes pitlic 
tags and private tags, DOS (r) operating system, aid a 
windowing operating system, such as Microsoft Windows (r) . 
Also staled in compnter dish 7 are Canon Ii) color matching 
softfare (hereinafter "CMM") 9, private tag creation aod 
modification application program 10. aod profile manager 
routine 12, all of which contain stored program insttactions 
by which computing eqnipraent t tDanipslaleS and stores data 
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files ob disl 7 aid presents data in Hose files to at 
operator via display screen 2. Taese programs are described 
in mere detail be! cw . 

Conpnting equipment 1 also itcUdes floppy disk drive 
interface 14, into which floppy disks can be inserted, 
information from such floppy disss tan be downloaded to 
computer disl ?. Soch iiformalicn can isclnde data files and 
application programs, sock as CMM 9, private lag creation and 
modification application program 10, and profile manager 
roitine 12- Compiling eqnipment I can also indide a CD-JOM 
interface (not shown), frcm which ioforraation can also be 
downloaded to disl 7. 

Color image data is inpnl by scanner 15 which scans 
documents or other images and provides bit nap images of tbose 
documents to competing equipment 1. Color image data oar also 
be inpit iote computing equipment 1 from a variety of ctber 
sources s sch a; network interface 17 ci from other eitemal 
devices vis facsimile/modem interlace 1$. 

Additionally, it should be noted that ICC profile 8 can 
also be accessed by computing cqiiprocnl 1 from a variety cf 
other sources such as network inteifscc 17 or Iron other 
uteroal devices via facsimile/modem interface 18. 

It sboeld be understood that, althcigh a programmable 
geaertl-pnrpose computer arrangement is sbcwo in Figure 1, a 
dedicated or stand-alone computer cr cthej type of data 
processing equipment can be used in the practice of the 
present invention. 

fignrc 2 is a detailed block diagram showing the ioternal 
ccnEinctioa ci computing equipment I. As shewn in Figure 2, 
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computing equipment 1 inclades 1 ccatrai proccfsin; unit 
(hereinafter "CPU") 20 interlaced with compatcr ii»s 21. Also 
interfaced with computet bis 21 is scanner interface 22, 
network interface 17, fax/mcden interface 18, display 
interface 23, keyboard interlace 25. noose interface 29, main 
memory 30, disk 1, 1 loppy disk d r i t e interface 14, and printer 
interface 24 . 

Main memory 30 interlaces T i t h compatci bas 21 so as to 
provide random access memory storage for ise by CPU 20 when 
executing stored program instrictions Each as Microsoft 
Windows (r) , CMM 9, private tag creation and modification 
application program 10, profile manager rcntiie 12, Bad ctber 
application piognms (not shewn) . More specifically, CPU 20 
ioads those programs from disk ?, or a I tei na t i rely. Iron a 
floppy disk in floppy disk drire interface 14, into main 
memory 30 and execttes those stored programs est of main 
meaiory 30. 

The present invention fill be described with respect to a 
color image processing system which includes CMM 9. In brief, 
CMM 9 inpits color image data in a first ccloi format, such as 
RGB and converts the color image data into a second format, 
sich as CMY, To perform the foregoing color transformation 
operations, CMM 9 uses data stored in ICC profiles, *bich are 
described in "International Color Consortium Profile Format*. 
Tcrsico 3.01, (reused Hay 8, 1995), the contents of which arc 
hereby incorporated by reference into the sobject application. 

Briefly, ICC profiles are derice profiles which can be 
ssed in pairs to translate color data created on one device 
into a native color space of another device. For example, is 
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described above, RGB eelo i image data foi a monitor can be 
converted into CMT image lata for a printer using l.CC prcfiies. 

An ICC profile provides CMM 9 with color transformation 
ill liaitioi (or j parlicnlar device. More speci f i ca 1 1 y, as 
ICC profile is piovided for each device and is osed by CMM 9 
tc transform color ini;c dau from a dev ice-depeodent color 
space to t b e profile connection space, and tc transform color 
image data fioi the piofile connection space to another 
d t ¥ i ce-depcndent color space This relationship is 
i 1 1 tf tiattd it Figure 3. 

Mote specifically, Figare 3 shows monitor 31 hating ICC 
pro! i ! e 32 which is iscd to transform RGB image data in 
monitor 31 tc device-independent image data io profile 
connection space 31. P r i o t e i 35 inclndes ICC profile 3? which 
converts the color image data f i om the do ice- i odependeot 
piofile connection space tc CMTf image data, which can be »sed 
bj printer 35. It this manner, CMM 9 ases the ICC profiles to 
convert bet*een two device-dependent color spaces. It shoold 
be acted that while Fignre 3 shows ICC profiles 32 and 3? with 
respect to monitor 31 and printer 35. respectively, these ICC 
profiles sic not resident on their respective devices. These 
ICC prcfiies may be embedded in data Ic be converted io 
accordance with the ICC profile or be stored in a memory in a 
connected personal computer, For example, the ICC profiles 
cotld be siorcd in a single memory, accessible by a single CPU. 

Additionally, it is noted that ICC piofilcs can be used 
with devices in addition to a printer and a monitor, s a c h as 
Scanners, facsimile machine?, etc, 

The piofile connection space it defined by a standard 
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i 1 1 did i d a ii 1 of D 5 0 , the 1931 CIE standard observer, and 0/4 5 or 
45/0 reflectance aeasorement geometrj. Tie reference viewing 
condition is ANSI PH2 . 30-1 989 , tkick is a D50 arts t i tw i og 
civ i r onae a t . 

An ICC profile, an eiample if which is shewn in Figure 4, 
includes two basic elements: header 39 a ad tag table 40. 
Header 39 includes information finch is tsed by CMM S to 
process input image data ii accordance with the JCC profile. 
The header data lost he in big-endian notation. Tag table 40, 
which is described in more detail below with respect to Figore 
4, is nsed bj CMM 9 to access color transformation operations 
and otbei infernal ion »ia poblit and private tags. 

Included in aa ICC pjofile are reqoired piblic tags, which 
are designed to provide a complete set of information 
oecessary for a CMM to transferer color information between the 
profile connection space and device-dependent color spaces. 
Additionally, an ICC profile cai inclode optional poblic tags 
which can be nsed to perform additional I ran s f crraa t i ca s , and 
private tags, which individoal developers can costcmite to add 
pioprictaij raise to their ICC profile. 

For ao inpit device, inch as a scanner, CMM 9 r e q i iter 
that a profile have the fcllowiag tags, in order to perform a 
color transformation: a prolile description tag, a device 
tnantfactnrer tag, a device model name tag, 3 media XYZ white 
pesat tag, a UCCMS private information tag. a copyright tag, a 
red colorant tag which contains telative XYZ tristimtlns 
ralies of a red channel, a bite eclcraot tag which contains 
relative XYZ tiistimnlns valies of a bloc channel, a gieeo 
colorant tag which contains relative HZ tristiaiUs values of 
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a green channel, a red channel toot itprodtctioo Ctrvc tag, s 
green channel tose ftprednction curve tag and a bbe cbaootl 
toot rcprodcct ion corn tag. Optionally, tie profile can 
contain in AtoBn tag which define? as t lit or 16 bit IDT. 

For a display dtfice, sod as a mc alter, CMM 9 rcpires 
that a profile live tie following tags, is cider io perform a 
color transformation: a profile description tag, a device 
ououfacitrer tag, a dei ice aeilel waae tag, a media X YZ ■white 
point tag, a copyright tag, a red colorant tag which contains 
relalire raUes of red phosphor, 3 blot colorant tag which 
contains relatiu faiies of bine phosphor, a green colorant 
tag which contains relative raloes of green phosphor, a red 
channel tone reproduclioo cirrt tag, a green channel tone 
reprodoction cone tag and a bine chamel tone reproduction 
ciive tag. Optionally, the profile cai contain a DCCMS 
prNate information tag. 

For ao oitpot de»ice, such as a printer, CMM 9 reqaires 
that a profile hare tbe following tags, io order to perform a 
color transformation: a profile descriptico tag, a desice 
manif at t it er tag, a device model name tag, ao AtcBO Tag, a 
BtoAO tag, a gamat tag, an At oBl tag, a BtoAl tag, at At oB2 
tag, a BtoA2 tag, a UCCJJS priiate information tag, ao XYZ 
media white point tag, a neasarement tag and a copyright tag. 
The foregoing AtoBn tags have either ICC IttDtype or 
liiHType slioctores. The general model for the ICC Iut8type 
or latl6Type strictures i s: 

natrij-->oje-dinetsioo8l LUT--> 

an 1 1 id imcn s i ona 1 LOT — >o d e dimensional LOT. 

In an S u 1 8 1 J p e tag, input , output aoi color LOTs are 
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arrays of 8 bit tjisigaed nliii. lath hut table consists of 
one byte integers- Also, each Input tail* eitty is 
appiopriatclf DOiniliiff t« a faife cf 6 to 255 . (fi.ii s t* red 
in a tig, i o b c -d i me b s i o aa ! LUT is assatati to be packed one 
after another in ascending order according to ICC 
spccli i cations - 

Tie A t oB 0 tag is used for photographic render ing. The 
AtoBO tag defines a tbrce-by-tbree matrix, io ihieh matrix 
elements are Stcied is biles 12 to 45 of the AtoBO tag, an 
inpst channel for C, M, T ioptls is stored in byte 8, at 
cntptt channel for L, a, b outputs is stored it byte 9, LUT 
grid poiats (e.g., 33x33x33) arc stored it byte 10, padding is 
stored ia byte 11, iapit tables (identity) are stored io bytes 
46 et tel., ecler LUTs and oatpst tables are also stored 

for photographic ienderiag. Bytes 0 to 3 del i b e tbe tag. 

Th e BtcAO lag has I b c same format as tbe AtcBC tag except 
that tbe iapot tables and catpjl tables are switched sad tbe 
color LUT has tbe inverse ol tbe AtcBO tag. 

Tbe garoit tag bas the same format as tbe AtoBO tag except 
tbe garoat tig ases L. a, b ralaes for the inpat channels and a 
bitmap cntpnt for the ootpat chanaels. 

Tbe AtcBl tag is usee for relative colorrcetric rendering 
and has a format that corresponds to the AloBO tag, while the 
BtoAl tag is used for relative coin rmc trie rendering and bas a 
format that correspond; to the BtcAO tag. Beth are either 
I o tl (type or 1 1 1 8 1 ype . 

Tbe AtcB2 tag is used for satiratioo rendering and has a 
format thai corresponds to tbe AtoBO tag, while the BloA2 Lag 
is osed for saturation rendering aid has a format that 
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corresponds te the BtoM tag. Both are either IntUtype or 
1 1 1 8 1 yp c - 

CMM 9 also sipports it optional preview profile poblic tag. 
The tig has 8 format identical to the AtcBO tag except that L, 
a, lad b data is iopit to the iopoi channel. 

The present invention, as described in acre detail below, 
ous ctstomued private lags to mod i f r and manipnlate color 
t rats format ion operations performed within a predetermined ICC 
prol i Ic . 

In the present invention. CM3d 9 iodides profile manager 
routine 12 (c.j>., Co 1 orGear (R) , prodnced by Canon Information 
Systems, foe.), which accesses ICC profile 8, and/or varioos 
piblic and private lags stored therein, to create or modify 
the private lags (and/or the device profile). 

Creation or modification of a private tag is performed in 
accordance with the flow diagram shown in Figirc 5, which 
depicts operation of private tag creation and modification 
applicatiot program 10 for entering information into private 
tigs. More specifically, • pen elocution cf application 
program 10, it step s501, it is determined whether a private 
tag is being created or mcdilied. If a private tag is being 
created, processing proceeds to step s 5 0 2 . where a iter is 
prompted cc display screen 2 for information necessary to 
create t private tag. If the iser fails to enter all of the 
required information, a private lag cannot he created- 
Examples cf screens with which the eser is prompted are shown 
in Figares 6 and 7. It is ootcd that screens 43 and 44, shown 
it Figsres 6 and 7, respectively, ccrrcspcid to the private 
tag depicted in Figure 8, which is discssscd in more detail 
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bs 1 o* . 

If, kdWTti, is step s5fll, s private tag is being modified, 
processing proceeds tc step $506 in which the user clicks on 
"Cet* button ii oo i»p«l screen 43 (or Upst screen 44). la 
respoese. application program 10 requests private tag 
information from profile manager rorrtint 12 based on 
information on tic screen. Profile Manager routine 12 then 
accesses the required areas of memory for the private tag data 
and provides the reqiested data to application program 10. 

Upon receipt ol the private tag data, in Step s502, 
application program 10 displays the information tc the user co 
screens 43 and 44. The tser can then set information io the 
prirate tag as desired by entering the iifctusation on screens 
43 and/or 44 and bj clicking on a Sel* bottcn 16. The user can 
page through private tig data asias "Next" button 47 and 
° Previous* button 48, shown in Fifsres 6 and 7. 

Upon cotrj of inlomatioa onto the screen in step s 5 0 3 , 
processing proceeds to step s504, in which the oser set; the 
private tag data b? dieting oo "Set" button 46. Once the 
iser sets the private tag data, the private tag data is 
transmitted from application 10 to profile manager roi.tint li. 
Upon receipt of the private tag data, io step s505, profile 
manager roatine 12 stnres the private tag data in accordance 
Tfith the brie assignments provided in the private tag. For 
exanplc, in the ocml private tag shown io Figure 8 and 
described in more detail below, "Canon Signature' is stored in 
bites 4 to 7, while 'Creator Division" is stored io bftes 112 
to 175, aid sd on. In this «a»ner, a user can alter 
information stored within a private 1 8 g - 
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As-- <e sce t be d above, Figure 4 -s.liv.t-t mtea pijutmt of it 
example of I PC profile 8 vbicb iodndes header 39 and tag 
table <9. 

Header 39 provides a set of -pa Matters specific to ICC 
profile 8, and is preicrabtf stored io the first 128 bytes 
thereof. Parameters iiclidct" in leader 39 are described below. 

(1) 'Size*, stored io bytes 0 to 3 of header 39, defines tbe 
prof iie' s size. 

(2) "CMSType* , stored i» bytes 4 to J, defines the CMMsith 
ihich the profile is associated. For Caoon(r) devices, this 
raloe is "UCCM* . 

(3) "Version", stored io bytes 8 to 11, defines the profile's 
version somber. This is defined by the ICC as 2O0OOOOH. 

(0 "Prof ileClass" , stored in bytes 12 lo 15, defines tbe 
profile's class, and nay he any one ol "prtr" (printer), 
"motr" (monitor), " scor* (scaoocr), "linl" (linl dtri ee) , 
"spac" (color space conversion), aid "abst' (abstract 
profiles). 

(5) "DataColorSpace" , stored in bylcs 16 io 19. defines the 
color format into which the prolile converts color image 
data, and may be any coe of "KGB', 'UV, *GW. 'CUT, 
•lit", HSV, 'CMYK', "YCbr*. 'HIS', "Lab" and 'Yiy'. 

(6) " InterchangeSpace" , stored ii bytes 20 to 23, deliaes the 
profile ccntectioo space, a s d nay be either " LAB' or " XTZ" . 

(7) "Creat ionlhte* , stored io bytes 24 to 35, defioes the date 
aod time that the profile was created. 

(8) "CS2Sigoatire" , stored in bytes 36 to 39, def iocs the 
prolile's file signattrre, which is osed by the operating 
system of a det ice osiog the profile to create an icon. 
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Tbit value is Set lo "acsp" icr ill ICC profiles. 
(8) " Prin.pl atform* , stored in bytes 10 tc 13, defines the 
priaaiy platform or operating system for *hicl tie profile 
was crtated, aid may be a«J out of tie following ulits: 
"Appl* (Apple operating system), "MSFT' (Microsoft 
operating system), "SGI" (Silicon Graphics), * SUW (Sis) 
and * TGXT* (Taiigeat) . 

(10) "Flags", stored in bjtes 14 to 17, defines variois hints 
far a CMlf , sack as distribnted processing and cacliog 
optinas. Tliis paraneter is not ised io Caaoo(r) devices atd 
is tlerefo re set to IB. 

(11) 'DeviceMioolictorer' , stored in bytes 18 to 51, is tbe 
signatare for tbe maoifacurer of tbe device witb which tbe 
profile is tc be ised. Tbis parameter bas a raise of "CA-NO* 
for Caaots ( r) devices. 

(12) 'JJeviceModel" , stored in bytes 52 tc 55 defines tie aedei 
number or name of tbe device -witb which the profile is to 

be ised. Ibc value of 'Dev iceMode I s mast be confora to the 
standard imposed by the ICC, Apple CclcrSync(R) and 
Microsoft lCM(r), Specifically, the model aanber or name 
most be a 4 byte ASCII string asiag characters * A' tc " V 
(capital letters only and characters ' 0" tc '9'). The 
format of ' Dei i ceMc dc 1° shoold be: 

<lst byte: Division !D> 

<2nd-4th byte: Model nornber and extension), 
irbere "Division ID' identifies the company cr division which 
created tbe product. Ideally, each company or division shoild 
ba«e a miqne 'Division ID'. In Canoo Inc., divisions are 
defined as follows: " B' stands lor babble jet, * C" stands for 
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copier, "D" stands fcr digital camera, " F" stands fa i 
facsimile, " V stands for later beam printer, "W Stands for 
Caoon(r) monitor, "S" stands lei scanoer, T stands (or video 
camera, * I' stands f cr Uiid-piTtf, ncn-Canoo(r) prodoct files. 
These valoes are randomly determined aod cao tie set as desired. 
In preferred embodiments, bytes 2-4 of * dcviceMcdei' are 
encoded according to one el the f o 1 Jewing t (r e formats. 

a. Format 1: 

<1 byte: Division bjte> 
<2 bytes: model nane> 
<1 byte: extension)* 
As described above, the division byte stores the division 
of the device osiog the profile. The model name bytes store 
the derice model. The extension byte stores the estension of 
the derice, e.g., B J -6 0 0 e »ould be an eiteisicn oi a BJ-600 
device. To avoid two devices laving a same " dev i ceMode I" , the 
fell Offing convection has beeo adopted. A- 1 are nsed as 
extension indicators for nine extensions; J-J are nsed as the 
neit nine extension indicators when there is a collision el 
the first three bytes; S-Z are nsed as extension indicators 
for the oext 8 extensions; and 0-9 are nsed as extension 
indicators fcr the next 10 extensions. An example oi this 
systen is shown titles: 

B jC-4000 ---> B40A (first extension of BJC 4006). 
BJO4 000E -- > B40B (second extension of BJC-40DO), 
BJC-400 ---> B40J (first extension of BJC-400), and 
BJC-400X — > B40K (second extension of BJC-400). 

b. Format 2: 

<1 byte: Division byte> 
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<3 bytes: Model ID - ei t e n e i c n> 
In Ibis format, division byte is the E am e as division byte 
described above, and model ID and extension number are 
determined so ss to ensorc thai tfo different devices do not 
have tie same * deviceModet" . lo tit second format, a 
mathematical algorithm is used to . ca 1 c« I ate a noiqie node! !B 
+ eitension from the actial model mnber, e.g., from the "601" 
it BJC-fOO. However, any method may tie ised so lone as it 
produces iniqne "deiiceModel* values for each device. 
(13) "DeviceActiibotes* , stored ii bytes 56 to 63, are 
attiibates which are inique to the partieilar device setup. 
In the present invention, media type, resolotioo, halftoning 
ink type and creator must he specified. A preferred format 
for * deviceAttribntes" is as follows: bytes 56 to 57 reserved 
for the ICC, byte 58 for media type, byte 59 for rtsololicn, 
byte 60 for screening, byte 61 for ink type and bytes 62 to 63 
reserved for fuiare use. 

In a preferred embodiment, media type, resclition, 
scrteoiig aid ink type have vabes defined as t c I lows: 
a. Med ia Type 

0: Nnt Applicable/Do Net Care 

1 : Plain Paper 

2: Coated Paper 

3: Glossy Paper 

4: OlIP Paper 

5 : High Glossy Film 

6: Fine Coated Paper 

7: BPF Paper 

8: Teit i I e Paper 
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h. Resolution 



0: 


Not Appl icablc/Do Net Care 


1: 


1 8 Ox 1 S 0 dots per inch (dpi 


2: 


260x200 dpi 


3: 


3 0 0x300 dpi 


4: 


360x360 dpi 


5: 


400x400 dpi 


6: 


600x300 dpi 


7: 


600x600 dpi 


8: 


720x360 dpi 


9: 


720x720 dpi 


10: 


1200x600 dpi 


11: 


1200x1200 dpi 


Screening 


0: 


Not Appl icablt/Do Not Care 


1: 


Pattern 1 


2: 


Pattern 2 


3: 


Pattern 3 


4: 


Erioaeois Diffusion 


5: 


Cont iooois tone Pattern 1 


6: 


Cent inneis tone Pattern 2 


7: 


Cont i neons tone Pattern 3 


Ink 


Type 


0: 


Net Applieable/Dc Not Care 


1: 


n c rna 1 ink 


2: 


ink type 1 



Modifications to the forenoinp ?alies em be performed as 
required. 

(14) " Renderioflnttiit" , stored in bytes 64 to 67, defines an 

ior 
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intent (i.e., pcrccptial, relative colornetric, satoration a a d 
absolute) for ishich tic profile is designed, in the present 
invest ion, this valoe is 0. 

(15) "Wki teXYZ' , stored ia bytes 68 to J9, defines illnminani 
fa Sits gf tie pre I i lc cenaec t i en space . 1st he present 
intention, this value is set to D59. 

(16) Byles SO to 12! are reserved by tie ICC for future «se. 
Header 39 is not intended to be aa eibaostive list cf all 
information which can be stared in a profile leader. Salter, 
it is merely slots examples of information tlat can be stored 
in a profile header. 

Other information, in addition to that described above, 
may be added to the header as needed or desired. Te this end, 
tie ICC has reserved 48 bytes, as indicated above, for fttore 
ose. However, in order to implement the present invention, 
all of the information shown in leader 39 mast be present. 

Tag table 40 iBchdes a list of tags, both public and 
private, and information relating to the tags. In the profile, 
tag table 40 hegios at byte 128 (i.e., after header 39). More 
specifically, as shown in tag table 40. 'Ind" indicates the 
nomber of tags in tag table 40, "Signal" is a tag signatnre, 
and is is ed by CMM S to locate a particular tag; 
'* !eae t tOf f se t" is the location in memory, in both decimal and 
hexadecimal niaerals, at *hicl the tag begins: and "siu" 
defines the sire of the tag in bytes, 

Each individual tag io tag table 40 is structured such 
tlat bytes 0 to 3 thereof define tie tag signatnre, bytes 4 to 
7 define an offset valne which points to the beginning cf the 
tag data, and bytes 8 to 1) defines the number of bytes in the 
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tar 

As stated above , j>«bl U;tafs difiie ? tjock color 
transformation a pera ti ens >b ic 6 a re aTa i 1 able for use io all 
ICC profiles. An euaple of a public tag provided in tag 
table 40 is A2B2, which costaiis a 3i3 color transformation 
matrix process, a t h x ee -d iae as i *• ■ I LOT and two sets of three 
o ne-d imeris Una! LOTs - Other ciamples of public tags are 
described io more detail ii the {nternatioaal Color Consnrtinm 
Froli le Formal decmeat. 

la t a g tabic 40, tags kaviog "(nd' values of 0 to 16 
comprise ptblic tags, while tags baviog * Ud* ralies of 17 and 
18 comprise prifate tags. Io tbis case, the private tags are 
Caioo(R)-icgistcrei private tags. 

The present invention will be described with respect to 
the foregoing two private tag's, in coojooctioo with the poblic 
tags listed io lag table 40. It should be noted, however, 
that the prcseot iovcatioo cao be ised with any el the poblic 
tags listed ia the foteroalioaal Color Consortium Profile 
Fcrnat dociment or with any tags compatible therewi to. 

Is brief, the present jifeition is a system of performing 
a color traosfornalion operation oo iopot image data, the 
system osing a first tag aod a second tag to perform the color 
transformation operation ia place of a pr ede t eroi led series of 
color transformation operations stored ia a public tag io a 
profile format. The system includes an inputting step for 
inpnttiog color image data, a storing step for storing a first 
tag and a second tag, the first tag for storing ovorride 
information for overriding the prede lermi oed series of color 
t ran s forma t i ens , aid the seccad tag for storing color 
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transformation opt rat ion data accessible via a hierarchical 
storage strnctare, and t detsmiaiii step icr determining, 
based on t b e override information is tie first lag, whether to 
access the second tag. Also ijcleded ia the system arc a 
reading step for reading the color transformation operation 
data in tie second tag in a case that tie determining step 
determines tc access tie second tag, tie reading step 
following pointers withia tie hierarchical storage stricture 
to access the color transfcrnat ici cperatioa data in the 
second tag. and a processing step for performing a color 
transformation operation cn the input image data in accordance 
with the color transformation operation data read in the 
reading step. 

The present isvcotioo stores color transformation 
operations and calls to other public and private tags in a 
hierarchical stroctrjre. This hierarchical strictore is shown 
in Figure 9, which he discussed in detail below in 

connectioo with a detailed discussion of each of the elements 
showa 1 herein . 

The private tag having an " I n d* value of 11, hereinafter 
rclcrred tc bj its sigaatare 'ncuP and reference nomcral 52. 
contains information concerning tie interaction oi private 
tags in ICC profile 8 titl piblic tags in ICC profile 8. In 
addition, ncml 52 contains information reqiired by CHM 9 to 
perform color matching using the private tags. If icrol 52 is 
missing, CMM 9 uses dtfaalt settings to interpret the profile- 
As slorrn in Figure 8, this information is stored bjte- 
sequent ii I Is in ncml 52. 

Mere specifically, coloron 53 cf ncml 52 defines bites of 
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icnl 52 lire I store tit data in column 56. -Coloni 11 
describes lie da ta s tsrttf Lb the bytes «lco Si»n 53, and 
col iron 57 defines He format for the data stored in the bytes 
of colann 53. At this point it s hog Id he noted that *i(«t32" 
stands for a 32-bit nassigned integer, while the notation 
"Ox* follewed by 3 mmber indicates that the number is in 
btiadecimal format. 

The data stored i« icil 5! iaclode; 
" oceasPr if atelafcmat inaTag Signature' , which is a tag- 
specific identifier, hy which CMM 9 can access iicml 52; "Canon 
Signature", which is a secondary identifier, for identifying 
the private tag as a Caion(R) private tag; 'Size of parameters 
in bytes", which define parameter data siies for parameters 
(to be described in ncre detail below) ised in color 
t raas f crrsi f i on operaticis; "Engine version", which defines the 
raiaimnm CMJf re r s ion reqjired to read the profile; "Profile 
Format Dcconent version', which defines the version ol the 
profile; "Profile versicn", which defines the profile version 
assigned by its malcr; "Picfilc Build ajobcr", which defines 
the build nimber cf the subject profile; "Interpolation flag", 
which define! the type cf linear iuterpclatica tc be nsed by 
the profile; override elements, stored in bytes 32 to 71 
(discussed in greater detail below), which store the Sequence 
Canon ID lumber required to override a particular public tag, 
such as A 2 B 2 : o pt i ni ia t ic n flag values, stojed in bytes 72 tc 
111, which store sptimiiation Hags for CMM 9 which indicate 
printing node type, e.g., draft mode; "Creator Division", 
which defines the Cases (£) division that created the profile; 
"Support Ditision", which defines the Cancn(li) division that 
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supports tit profile; Von Kr iss Flag .,. »kicl lie 1 eraineS whether 
or ooi to ase a Voa Krits color tnssforBjtioi; and reserved 
bytes. 

Figure 16 is a How diagram vlich shows tie process b? 
wh i ch CMM 5 navigates thrcagh ICC profile S aad the public aod 
pr i Tate tags associated therewith. More spec! f ical I j, in step 
slOOl, CMM 9 reads tie CMMTypc of profile 8 found in header 39, 
CMMType corresponds te a pointer to an area ol memory which 
coataios the value s to r«d therein. 

Next, in step s 1 002 of Figore 10, if CMM 9 determines, 
based on the CHMT7 p e io header 39, that profile S is a "UCCsT 
profile, as is the case for profile 8, processing proceeds to 
step S1003 in which CMS 9 performs color I r ans forma t ic o 
operations in accordance with 0 cm ( 52, and not it accordance 
with public tags. Tons, as sbewn in Figire 9, 0 cm I 52 is at 
the top of the storage hierarchy. 

More specifically, CMH 9 reads ocml 52 ! s signature fo»ad 
in bites 0 to 3 of scral 52, and accesses the ' clementOffset" 
area io roenory that corresponds to ocml 52, in this case byte 
25667810 (see Figire 4) . 

Thereafter, io step f 1 Q 0 3 of Figire 10, CMM 9 reads the 
data in bytes 32 tc 71 cf ocml 52, and based thcrcco 
determines whether joy cf the eperations defioed by the public 
tags in profile 8 are overridden. In this regard, if there is 
a Ofl in an override area of ncal 52, then CMM 9 performs color 
transformation according to a process stored in a 
corresponding pnblic tag. If there is a noo-zero vahe in an 
override area of nerd 52, then CMM 9 performs color 
transformation according to the process stored in ocml 52 and 
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defiled bj the nen-itro t a lie . Tor example, is shown in 
Figare 6, AtoBOTag override 59 k as a va i » e of "OiS or OH. 
Based on this information, CHM 9 sill perform any AtoBOTag 
color transformation process in accordance with color 
transformation processes stored in the AtnBOTag pablic tag. 
Accordingly, tit I respect to tie AtoBOTag color transformation 
process, lion proceeds to end it Figare 10. 

However, as also shown is Fignre 8, BtcA2Tag override 60 
las a raise of "8x33" or 33B, which Eerves as a pointer to an 
area in memory. Therefore, with respect to color 
transformation operations for BtoAiTag, process Lag proceeds io 
accordaoce with info rua t i on stored ia ■ cm 1 52, and not io 
accordance with the BtoA2Tag pablie tag. 

Mote specifically, as sbnwo in Figare ID, processing 
proceeds to step s 1005, io which the private tag baring "lad" 
value cf 18, hereinafter referred tc by its sigoatore °»cmP" 
and reference mncral 62, is a it oma t i c a 1 1 y read by the CMM, 

FigBie 11 shows an example of acmP B2. As shown io Figure 
11, tcaiP 62 stores information byte-seqnentiall j in the same 
format as a cm f 52. For the sale cf brevity, a detailed 
description ol the storage format is therefore omitted. 

The iofcrmatioo stored io ocfflP 62 comprises 
" b c cms P l i ra teSeqieacesTagTab le Signature", which is a tag- 
specific identifier, by which CMM 9 accesses o craP 62; 'Canon 
Signature", which is identical to "Canon Signatire' described 
abCTe with respect to b cm I 52; "Simbei of Sequences', which 
defines the nonber of color transformation sentences tc he 
performed via icnP 62; and "Seqsences stractntes", which 
define a series of color transformation operations to be 
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perfumed it t b e particilar color transformation seqience. 
a i sag with other rclctaat information required by CM 9 tc 
perform the color tit.iifj.fi) t i»i seqaeice. f t if noted that 
while Figure 11 shows nereJy fc«r sequences structures, any 
number of sequences slructms can be added to ucaP 62, the 
number of sequences EtmcUres being limited oily by the 
hardware on wbich tie present inrcntion is run. 

The seqiences stractare for a color transformation 
seqience is sbowa it Fijire 12. It is acted that whiit 
particular operations in tie cctcr seqaeoces can vary, aloof 
with other saraneters tlcrein. tbe stricture of tie sequences 
is fixed. 

More specifically, all color trans format ion sequences 
contain "CatonlD", which is tbe seqience by which CMM 9 
accesses the particilar seqaences strtctme. In this case, 
the "CaocnlD" is 33B, w h i c t corresponds tc BtoA2Tag crerride 
60 from ocml 52 in Figure 8. Tbrcagb this co r r e s p ond etce , CJDd 
5 is able to determine, based on ocni 52, which cclci latching 
se qe ence to access in ocnP 62 . 

The color transformation seqoeaces stricture also inclndes 
'resened bytes', which for tbe time being maintains a value 
of 00H; "nonOpers", which define tbe nnabcr of operations in 
the color transformation seqience, and which is discisstd in 
more detail below; "seqPCS", which defioes tbe profile 
connection space into which tbe subject profile cenrerts data; 
"length 1 , which defines tbe length in bytes of tbe parameters 
used it the operations to be performed by tbe color 
transformation sequence; and "offset", which defines the 
beginning point in memory of the color transfcrmatioo 
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operations to be perfumed bj the coin trans forms t ion 
st peace. 

As shown in Figure 12, the seqoenccs (Incur* also 
defines tie f o mi t : of tie da It ". t tor ed tlcrcin- In ibis case, 
as shown, tbe formal is * b 1 a 1 32* , which, as indicated above, 
corresponds to a 32 bit oiassigned integer. 

Tit sequences ftrictirt tcmprises a byte string, wbitb is 
stored it column 65 of ucmP 62 in bjtes 16 to 3?, shown in 
Figure 11. Tbos, i«r tbe eianple shewn io Figures 11 and 13, 
"CsnonfD" is 33, "resetted' if 00, "nonOpers" is 04, " s e qPCS" 
is LAB, 'length* is 40, and "offset' is 5163. These values 
are stored as data ii bytes 16 to 39 of sequences structure I. 
Similar)]- identifiable sequences stricture! cai also be Stored 
in seqoences strictures 2 to 4. However, for the sale of 
brevity, tbe present invention will onlj be described with 
respect to tbe foregoing sequences structure. Accordingly, as 
shewn it Figure 9, ocoP 62 is next in the bieraicbical storage 
stricture after icnl 52, followed bj various available 
sequences s t rue tares 66 to 68. 

To surname op to this point, sioce a 3 3H was present in 
BtoA2Tag override 60 in ocml 52, and since seqiences structure 
t has a CanonlD of 33H, CMM 9 reads sequeoces siruclure 1. 

As described above, eacl sequences strnetare incladcs a 
" nimerflpers' valie, a 'length' raite and an "offset" value. 
CMM 9 uses these values to access color transformation 
operations stored witbin tbe sequences structures. More 
specif ical If , since (l) each color transformation operation is 
of a filed length, defined bj "length", [2] the number ol 
color transformation operations, defined by ' nonerOpcrs* , is 
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known, a o d (3) the area in neitory where He color 
traosforaat too «jtT-ititn arc j«|ieoti*tly stored is taoaa, 
CMM 9 tan parse each eclqr . t laa si« rna t i.oa .<..oycf.rli.ti and 
pei 1 o rm tie operatior based oi UfOrnatioB stored id the 
sequences strocttre. This process Till he described io sore 
detail below. 

Figire 13 shows the strictire of a color transformation 
operation. More specifically, the stroctire of color 
txansfoTmaticn operations it defiled as follows: e pe i" 
defines type of color transformation operation to be 
performed; "snbid : defines a sihidenti f icatico Dumber for a 
particolar color t r ans f ormat io« operation, which is described 
in more detail beloir; " lengtfc* defines the length of a 
parameter list in the color tiansformatioi operation; 
" t agF 3 a|* deities a call to another pnblic or private lag io 
the case that 'tagFlag* has a noi-mc valoe, or a call to 
color transformation operations stored within the parameter 
list in the rase that "tagTlaj* has a tere value; and "pain" 
defines the parameter list ased io the color transformation 
operation. 

There are seven color t r ais f o rata t i on operations that can 
carrentlT be performed nsing the present invention. These 
5CJE3 color transformation operations, each of which is 
iefiaed by a UCCMS Operation Ntaber io parentheses, inciide 
[1] M matrix, (2) three one- dimens i ooa I LOTs, (3) three — 
dimcosiotal LUT, (4) ColorSpace transformation, (5) Shill Ho e 5 
(color warping), (6) Busioess Graphics t ran? format icn, aid !?) 
cte thr ee _ d iocns i om I tri-lioear or pyramidal LUT. Color 
transfoimation operations cao be added to or deleted from this 



116 



-70- 



list as desired. 

Sack of tie foregoing colci tuisioiBJlioo operations 
performs difftreat operations on input color image data. For 
example, the NxS matrix could be a 3x3 asliix which is osed to 
transform color image data from as IYZ color space to an KGB 
color space. Similar color transformations coild be performed 
it accordance with other cperatiois accessed from a sequences 
structure. 

CMM 9 stores 3 list of tbe foregoing scfco operations. 
When CMM 9 deterroioes, based on the "open* value is a 
sepcuccs stitctore. that one of tbe operations is to be 
performed 00 color image data, CMM 9 leads tbe data for tie 
operation to be performed from a private tag which specifies 
the color transformation operation, aid pcrlorms the color 
transformation operation on the color image ising the data. 
The (ollowing describes accessing data Icr the operation to be 
performed from a specified private tag. 

Mere spec i f i ca 1 1 J , in accordance with Figure 10, each 
color transformation operation stmctuie is read from the 
sequences strnctire, and based thereon, it is determined which 
type of color transformation operatioo tc perform. For 
example, if CM 9 reads a *1" as the "cpei* value, which acts 
as a pointer to ao area in memory, for a particular color 
transformat ion operation, CMM 9 accesses the color 
transformation operation that corresponds to '1°, which in 
this case is NxM matrix. Figure 9 further shows the 
relationship of color transformation operations to tie 
sequences structure 66, i.e., tier are lower in the hierarchy 
than sequences structure 66. 
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Figure 14 shows an example al NxM tag 80, which attains 
data used to perform UCCMS Operation 1, He KsM iiatrix. As 
shown it Figure 1 i , Lke format of tie private tag used to 
implement lie NxM ma l i i i is sinilar to that ised to implement 
scmP 62. Accerd t ag!; , a detailed description ol He format 
Till be omitted i o r tit sake of bretritj. It if noted that the 
format a ad strncture of cacb of the pritate tigs ised for 
color transfornat ion operations is the same as that of M lag 
80. 

NxM tag 88, shown in Figure 14, i n c lodes "Operation IB* , 
which as described above, defines tie tjpe cf color 
transformation operation pe i formed bj the private tag; 'Sab 
ID", which is described in more detail below, and which is not 
used in ibis case; "length of Parameter List io brtes* . which 
defines the length of toe parameter list described beloi, aid 
which is used to access tie parameter list; Tag Flag, which is 
not nsed in ibis case, and which is described ii more detail 
below; and 'Parameter Data", which defines parameters to be 
used io tbe color trtnsformat icn cperatico. As shorn in 
Figure 14, the parameters osed io the NxM matrix, is this case 
N and M both being 3, are the N dimension ol the matrix, tbe M 
dimension of tbe matrix, and each ol the matrix elements 

Taos, when CUM 9 determines, it accordance with step S1066 
of tbe flow diagram shewn in Figare 10. that an NxM color 
traasformation operation is to be perforned, CMM 9 reads the 
parameter data stored in M tag 80, and performs the color 
transformation operation, defined bj "Operation ID", in 
accordance with the read parameters in step s 1 0 07 . 

Io the case that an "cper* f aloe for a color 
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t t a d s i o rroa t i on operation deliaed in sequences stricture 1 is 2. 
processing proceeds to Step S 1 0 OS , a ad thereafter to step 
s 1 0 0 9 . Steps S10O8 act) $ 1009 define a color traosformati en 
operation which ioclndeS > one-diatniitoal LUT. Tignre 15, 
comprised of Figures 15A and 158, shows two examples ot 
private tigs which could be i s e d to create LUTs for color 
transformation operation 2. 

Figure f 5A shows 1DLDT tag 81 that defines a LUT for color 
transformation operation 2, in which a call is made to a 
piblic tag m another private tag from IDLDT 81. More 
specifically, in Figire 15A, the "Tag Flag' valne is "A2B2". 
"Tag Flag" defines a call to another tag, is this case the 
"AtoB2 a pnblic tag. Thus, when CMM 9 reads IDLDT 81 and 
eacoonters * A 2 B 2 " as the value for "Tag Flag", CMM 5 accesses 
tie *AtoB2" public tag aid performs color t r aos f c tin t i o n 
operations in accordance Herewith. In this case, therefore, 
o c 'Parameter Data* is required, since the color 
t r at s f o rna t i on operation is performed is accordance with data 
stored in a public tag. Coiscqnent I y , the "Length cf 
Parameter List" also has a waive of 2erc. 

Advantageously, the present invention permits a nser, by 
setting a "Sab ID" value, to select a particular color 
trais f o rma t i cn operation within the pnblic tag specified in 
"Tag Flag'. That is, each pnblic tag, such as "At oB2" , may 
cuntaia nacre than one color transformation operation. The 
present invention provides for selection of one of tbt color 
trans forma t i on operations within the pnblic lag. For example, 
public tag "AttBJ" contains a 3i3 natrh and 3 LUTs: an input 
LOT iron lntSiype/lotl&tjpe, an citpat LUT from 
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Iit8typt/l«t!8type aid a IDT from cnru-type. Bj setting the 
"Sib IS" value tc 0, 1 ci 2 it ID1UI tag 81, 9 sill cnlj 
perform one of the color matching operations provided is 
public t a g "AtcB2". Mcreonr, since CMM § knows., based on the 
"Operation ID" it IDLUT tag 81, that LUT operations are tc be 
performed, CMM 9 will only select a LUT stored ii pnblic tag 
"AtcB2", and fill not select, for example, tie 3x3 nttrix. 

la a preferred embodiment of t b e present invention, a 
ralne of "0* ii "Sib ID" directs the 00! to ose the input LUT 
from UtStypt/liti6tfj>t; a value ol "T in the 'Stb ID" 
directs CMM 9 to nse tie oatpot LUT from 1« 1 8t ype/l « t lfi t r P* ! 
and a value of "2" in the "Sub ID' directs CMM 9 to nse the 
LUT from carte-type, all of which, as indicated above, are 
stored it pablic tag 'AtoB2". Similar specifications can he 
made for each of the pablic tags shewn io Figure 4, and for 
any ether poblic tags which nay contain plaral color 
traosf crmat ion opera t iocs . 

Figure I5B shows an example of IDLUT tag 82 for color 
transformation operation 2, in which 'Tag Flag" is aerc, i.e., 
in which color t r a ns I cima t ion operations are to be performed 
in accordance with inlcrmaticn ia the private tag, and not in 
accordaoce with information in a pablic lag. Thts, io IDLUT 
tag 82, "Length of Parameter List" is 77110. which, as 
described above, indicates tie length io bytes of the 
"Parameter Data* stored in bytes 16 ct seq. of IDLUT tag 82. 
The 'Parameter Data" defined in IDLUT tag 82 includes 
parameter data necessary to perform a color transformation 
operation, sicl as a gamma correction, asing a LUT. Tons, as 
shows in Figire 15B, the "Parameter Data" inclndcs the 
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dimensions of lie LUT, tie number of i a put and cilpot bits for 
input ltd oitpil . diti, itEptttiitly, lid mhos lor tie LOT. 
As b c t e d above, the number of parameters, sad thus t be size of 
tie IUT, are act limited by tie private tag. Satbcr these 
valaes arc only limited by tie capacity of the computing 
cqiipracDt be which the present iiiei.tici is imp ] ene a t e d . 

Retaraing to Figure 18, to lit case that in ' ope r" vibe 
for a color transforms! ion eperatioe defined in scpenees 
ftitctiri 1 is 3, processing proceeds to step sl018 and 
thereafter to step slOll. Steps slOlD and s 1 0 1 ] define > 
t hr ee-d iiens ioni ! HIT color transfcrmat ion operation. Figure 
!6 shows an ciarople of i private tag which implements color 
transfcriatioi operation 3. A description of Figure 16 is 
similar to that provided above with respect to Figure 15. 
accordingly a detailed description of Figure 16 is oaiited for 
the sate c ( brevity. 

Ketuniog tc Figire 10, in the case that ao 'opci' value 
for a color transformation operation defiled in sequences 
stricture 1 is 4, processing proceeds tc step s 1 0 1 2 , and 
thereafter to step. 51013. Steps $1012 and 1013 define a color 
space transformation operation. 

Figire 17 shows an example of a private tag (colorspace 
tag 84) which implements color transformation operation 4. in 
Figire 17, 'Operation ID S is 4, 'length of Parameter List" is 
0 and "Tag Flag* is OH. These values do net change, in Ibis 
case. "Sab tD" , in this case, defines which type of color 
space transformation operation is to be performed via 
colorspace tag 84. The following color space transformations, 
defined by "Sib ID' values 1 to 9, can be performed via 
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cc lorspacc tag 84; 

0; RGB (Bel, Green, Blae) — > BIS (Hut, lightness, 

Saturation), 
t: BIS — > RGB, 

2; CM? (Cyao, Magenta, Yellow) ---> HLS. 

3: HLS — > CMY, 

4: CIEXYZ — > C1EUB, 

5: CIELAB — > C1EXVZ, 

6: CIExyY — > C1EXYZ, 

7: CIEXYZ — > CiBsyY, 

8: CtEHZ — > C5GB (Canon RGB}, a d d 

9: CRGB — > CIEXTZ, 
It should be noted thai the foregoing list of color space 
transformations is not ejhatstise, a od additional color space 
transformation operations coold he added thereto as desired. 

In the case that an "cpet" vaioe lor a color 
transformation operation defined in sequences structure 1 is 5, 
processing in Fignie 3 proceeds te step $1014. and thereafter 
ft step slOtt. Steps slOU and s 1 0 1 5 delioc a color warping 
transformation operation. Briefly, a color warping 
transformation operation uses input RGB hue angles to correct 
CMYK errors id oitfut color image data. 

Figure 18 shows an eiample of warping tag 88 which 
implements color transformation operation 5. In Figore 18, 
"Operation ID' is 5, "Sub IB* is 0 and "Tag Flag" is OB. 
These ralnes do lot change. In this case, the "Parameter 
Data* includes 'aloes necessary tc perform the color warping 
transformation lenction, i.e., the RGB hue angles. 
In the case that an "oper" talue for a celci 
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traosforrnat ion « pe i a t i op del i • e d i o s e y a « aces stricture 1 is 6, 
proctES in| ill Figure 10 proceeds to step s 10 16 , and thereafter 
to step slOI?. Steps s 1 1 6 aid s 1 0 J 7 define a business 
graphics LIT which is nseftl, for example, for performing 
color transformation optratieis as described in correotly- 
peoding U.S. Patent Application No. 08/496,100, entitled 
'Color Management System Bat isg Btsisess Graphics tendering 
Mode', the contents of which are hereby incorporated by 
reference into the present application. Business lags 89 and 
90, shown in Jigores ISA and 198, respect i ire 1 y , correspond to 
1DLUT tags 81 and 82, E b ewo in Pigores 15A aid )5B, 
respectively. 

As was the case above with respect to the piiratc tags 
shown in Figure 15, the private tags shown in Fignrc 19 are 
accessed oy CMM 9 tia sentences strnctore 1 in icmP 62. 
However, in the case that input data to be processed in 
accordance with the private tags shown in Figure li have same 
raises. CMM 9 does not perioral a color transformation 
operation in accordance with either of the private lags shown 
in Figure 19. Instead nc color transfcrmat ion operation is 
performed. Since this is the only difference between the 
color transformation performed in accordance »itb the private 
tags showi in Figore 19 and those shewn io Figare 15, a 
detailed description cl the color transformation operations 
defined by the private tags shewn in Figore 19 is omitted for 
the sate of brevity. 

In the case that an 'oper* salie lor a color 
transformation operation defined in sequences strtcttre 1 is 7, 
processing in Figsre 3 proceeds to step s 1 0 1 8 , and thereafter 
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to step $1019. Steps slOlB and slOlS define a iii-litear or 
pyramidal intcrpelatioo process lor performing three- 
dimensiooal lisear interpolation. 

In a preferred embodiment ci the present ioveotioo, Ibe 
private tag thick performs tri-lisear or pyraaiidal 
interpo latioo is c s s f i £ a r e d similarly to tie other private 
tags described above. Fifitt 20 slows a preferred embodimett 
of private tag 92 which is esed to perform color 
transformation operUioo ?. As shown in Figore 12, in private 
tag 92, the "Operation ID" is 7, the 'Sib ID" is 0 aad the 
"Tag Flag* is zero. Tkese valnes do act change. Also itcUded 
is the 'Length of Parameter List", which has a value that 
corresponds to the number cf bytes comprising tie parameters, 
aod the "Parameter Data", wbicl defines data for performing 
tri-lisear or pyramidal i « t er pc 1 a t i on . 

Another embodiment ol a private tag ised for performing 
tri-linear cr pyramidal i a t er po 1 a t i c n in accordance with the 
present in»eatioa is shown in Pigore 21. More specifically, 
iistead of iaclodiog parameter data with which to perioral a 
reqaisile color 1 1 a o s f c rroat ion operation, private tag 93 shewn 
is Figure 21 iocltde! 'Table ID". The 'Table ID" valte refers 
tc another private tag which is nsed in the determination of 
whether tri-linear interpolation or pyramidal interpolation is 
to be perforned. An eiample of this other private tag is 
shown in Figare 22 . 

More specifically, Figore 22 shows an eianple ol private 
tag 91, called from privite tag 93 shewn ia Figire 21, wbicl 
defines tables osed to perform tri-linear or pyramidal 
interpolation. 
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Thus, as shewn ii Figure 22, private tig H, hereinafter 
referred to as tcmT 94, »lich Vis strjclirtd the same as Ether 
private tags i t, t he pre set t, iueo t i on , iaclndcs the foil c* i n g 
elements: * iccasPrmtelnttrpolatioo TahleTag Signature", 
shits is a tag-specific ideetifitr, by which C.MM 9 can access 
this p r irate tag; " Casci .5. if. satore* , Thick was described abere 
with respect to fignre 8; "Number of Tables", which defines 
the number of LUTs in ical H; and 'Table* N, where H = 1, 

2 which are LUTs, according tc which CMM 9 performs tii- 

linear or pyramidal Interpol at i cn . 

The 'Table* valnes incltdt a table header strnctore, an 
eratipie of which is shewn il figure 23. As shown it Figure 23, 
the table header strnctore ioclodes "tablelF, which is a 
table-specific identifier; "length*, which defines the length 
o( the specified table; and " offset" , which defines the point 
it memory at which the specified table begins. This 
information tan be nsed to access differeit table in memory. 
As shown in Figure 9, these table are accessed only Iron color 
traosfcrnat icn eperat icn 7 . 

An example of a private tag which defines a LUT that can 
be accessed sy icbT 84 is shown in figire 24. 1VT prirate tag 
16 shown io Figure 24 has a format identical to other prirate 
tags osed io the present itreitio*. HIT private tag 96 
indodes the Icllowing elements: ° tableXind* , which defines 
the type of operation performed by the HIT, i.e., either tri- 
linear interpolation, it which case 'tableKind bas a »aUe of 
1, or pyramidal iaterpolat ion, in which case 'tablekind* has a 
false ol 0; "pareitTag" , which defiaes the parent tag for the 
LUT; * ioChanaels* , which defines a otmbei of input channels; 
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"inBits", which defines a number of i a p u t bits o s <d to address 
the fJT; * ottChanne Is" , which defines % somber cf ontpnt 
channels; "ouiBits", which defines a j tuber of bits used lor 
ootpnt, osnaliy both this nonbei and ■■" inBits* is 8; 
* gr i dPo iots3BTabl t* , which defi«es toe timber cf grid points 
in the LUT; and n gridPoiits4DTablt" , fhicb defines the number 
of grid points for a fcuth channel, and which is nsed in 
pyramidal interpolation on!;. As described above, the 
foregoing information is nsed by the color matching method to 
perform tri-linear or pyramidal interpolation, 

If pareniTag is OIOODOOOfJO and tableKind is tii-Jiaear, 
then an entire interpolation eclor LUT is pointed to by ocmT 
94. If a pareotTag is 0X00000000 and tableKind is pyramidal, 
then a first da Use t in the color LUT is defined as ma jut grid 
data followed by minor grid data. If parentTag is the 
signature of a three-dimensional LUT in profile 8 and 
tableKind is t.ri-tiicat, three-dimensional LUT is osed as 
grid points and the rest of the fields, like UChatnels ire 
igoored. If parentTag is the signatore cf a t b; e e-d imc o s i on a I 
LUT io profile 8 and tableKind is pyramidal, the three- 
dimensional LUT is nsed as major grid points and the color LUT 
contains ooly miner grid points. 

Rcluring back to Figure 10, in the ease that none of the 
operations cf steps s 1 0 0 6 te sJOlfJ is performed, processing 
cods . 

Additionally, tl is noted that a pi irate data tig, called 
" PmateDataTabieTag" , can be modified by a user to inclade a 
nsei' s prbate data, and stored at a point within the 
hierarchical storage strocUrc , 

126 



-80- 



A brief eiplanatica will ao* be provided, with reference 
it F i g e 1 1 25, c( transforming color image data froai color 
mooitor 2 (RGB) eel 01 space to color primer 16 (CMY) color 
space, ia accordance fill the present iivcitiii. ! t should be 
noted that while socb a eclor Iraisf orinat ion process coald 
pissibly be performed asiag cirren 1 1 j-ava i 1 able piblic tags, 
tie following example will be described with respect to oser- 
created private tags, so as tc illistrate the ioveotioo. 

Associog there eiists predelited ICC profiles for both 
color mooitor 2 atd color printer 16, in step s 2 5 0 i a oser 
executes above-described appltcatici) progran Ifl for creating 
aid modifying private tags. Id accordance tiercwilt, the aser 
enters private tag information for transforming color image 
data from ao RG B color tpace to a profile concctioo space for 
color monitor 2, and private tag inicmation for transforming 
color image data from the profile connection space to a CSY 
color spice lor color pt inter 16. 

Once private tags have been created for both color monitor 
2 and color printer 16 io step sZ50i, ptocessitg proceeds to 
step s 2 5 0 2 - In step s 25 02 , CMM 8 isptits KB color image data 
from color monitor 2. Thereafter, io step s 2 5 0 3 , CMM 9 
accesses the ICC profile for transforming the color image data 
from the MB color space tc tbe profile cctoection space. 

Once CUM S accesses tbe color profile for color mooitor 2, 
CM 9 reads the profile to determine wbicb tags listed therein 
tc access. In this case, CMM 9 wcild read "UCCM" onder 
CSMType, which woold indicate that processing would proceed io 
accordance with the ocmf private tag, and oot io accordance 
with siaodsrd ICC processes . 
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It must be noted that tit ICC profiles used it the present 
amp I c have a strictart identical to that described abort. 
Accordingly, in step £2504 , CMM 9 reads t be seal to determine 
which poblic a ad/a r private tags art to act on the RGB data, 
lo the present case, assuming that there is a mo-aero value 
in an override area ef the icnl, CM 9 locates the same non- 
zero Ta 1 oe in one of the sequences structure areas of the ocmP. 

Tons, bv virtue if the foregciog steps, CMM 9 has 
determined ihich stqieoces of color transformation operations 
are to be performed on the IGli color image data, i.e., the 
c a 1 o r transformation operations accessed via the sequences 
Stricture that corresponds tc the aon-aero valte io the 
override area of the »cml . 

Once CMM 9 determines the seqaences cl coltr 
transformation operations to he performed on the RGB color 
image data, CJfM 9 accesses the data fci each cl the color 
transformation operatioos based cn an "cper" value and storage 
location data for each color transformation operatic! io the 
sequences strjetore. lo this maontr, CMM 9 accesses the 
private tags that store color transformation operation data, 
such as elements in an NjM matrix. 

Ncii, in step s 2 5 0 5 . CMM 9 perforins tie cclur 
transformation operation, indicated bv the "cper* valve in the 
sequences structure, on the RGB colot image data, using the 
parameters from the private tag referenced io the sepences 
strnctnre, In the present case, the parameters and color 
trans formation operation soold be set so as to transform color 
image data from an RGB color image space tc the profile 
connect ion space, 
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Fui lowing contersico to tic profile connection spate, 
processing proceeds to sttp s 25 06 . In step s2506 , CMM 9 
accesses the ICC profile for color printer 16. it is noted 
Hat vbile the ICC lor color pritttr 16 and the ICC for color 
Booitcr 2 en be stored is a single nemcry, soco as disi 7, or 
in separate memories, stcr»{e in a single memory facilitates 
access by CMM 9. 

Osce CMM 9 accesses tie color profile for color printer 16, 
CMM 9, as *bs He case above with respect to the ICC profile 
for color monitor 2, reads the prolile to determine which tags 
listed therein to access, fo this case, toe CMMwcild read, 
ooder CMMTypt , " UCC1P , which wcold indicate that processing 
vet Id proceed io accordance with the ncml private tag, and not 
in accordance with staodard ICC procedores. 

Tins, ss described abort , io steps s!596 to s 2 5 0 8 '. CMM 9 
would access the «cm! and the ocnF private tags of the ICC 
prolile for color piiottr 16 in order tc transform the color 
image data from the profile connection space tc the CMT color 
space of color printer 16. Since an overview cl this 
processing is identical to that described abore with respect 
tc tie ICC prolile lor color monitor 2, a detailed description 
thereof will be omitted for the sake of brevity. 

To 1 Sewing step s25QS, processing proceeds to step s 2 5 0 3 , 
io which tie color-transformed CMf color iitage data is ottptt 
to printer 16, 

It is noted that while the present invention has been 
described with respect to an ICC profile format, tbt present 
invention can be tsei with anj type of cross -p I at I crm device 
format in which color transformation operations can be stored 
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a d i accessed . 

Likewise, it is fix the r nc led tint wlik tie present 
iovestion las been described with respect to a color monitor 
aid i color punt", the present iovtation can he otilized 
with other color image processiog devices, sncb as a color 
stagier or a color Sacs in i U machine. 

Ike invention las bees described *ith respect to i 
particilar illistralife embodiment. It is to be aiderstocd 
that the iaventioo is not limited to the above-described 
embodiment aod that vuioos changes and nodi f icit ions may be 
made by those of ordinary skill io tbe art without departing 
f I om the spirit and scope of the appended claims. 
lOther Embodiment] 

Tbe present invention can be applied to a system const ititsfl 
by a phraliiy of devices (e.g., bost compiler, interlace, reader, 
printer) or to an apparatus comprising a single device (e.g., 
copy teach ine . facsimile). 

Farther, tbe object of the present invcotica cis be also 
achieved by providing a storage mcdiim storing program codes lor 
performing tbe aforesaid processes to a system or in apparatos, 
readiog tbe program codes *ith a compiler (e.g., CPU, MPU) cl tbe 
system or apparalts from the storage nudum, tben execiting the 
program. 

In this case, tbe program code: read from tbe storage mcdiam 
realise tbe fnsctiens according to the embed imett/embod imeo t s, 
aid the storage medium storing the program codes ccnstitites 
tbe i oven t i on . 

Fnrther, tbe storage medium, such as a (loppy disk, a hard 
disk, aa optical disk, i magneto optical disk, CD-ROM, CD-R, a 
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magnetic tape, a ati-rglatilt type memory card, and ROM can be 
tscd f g r pie-rid j-Bf tie program codes. 

Furthermore, besides aforesaid foscfioos according to the 
above cnbo d incn t/embod iffle a t s ire realized by e x e c o t i d g the p f eg i am 
codes which ate read 6j a computer, tbe present intention 
inchdes a case where ai Operating System (OS) or llie lite 
working 01 the campatei performs a part or tattre processes it 
accordaace with designations of the program codes and realises 
functions according to the abort embodirueDt/tmbodtroents. 

Furthermore, the preseot intention also iodides a case fhere, 
after tbe program codes read f f em the storage median: are written 
io a function expansion card which is inserted into the coapiter 
or io a memory provided io a function eipaosioo init which is 
connected io tbe computer, CPU cj the like contained in tbe 
function ejpaosion card or i ai t performs a part cr entire process 
in accordance «ith designations of the program cedes and realizes 
functions of tbe above embed into t/embed intents . 
4. Brief Eiplaaation of tbe Diawiags 

Figire 1 stows a perspective riew cf computer hardware 
used io an operation of tbe present invention. 

Figue 2 sho*s a block diagram cf the present inrentioa. 

F i gt re 3 shows the relationship between device-dependent 
color spices aod tbe profile coaoectioa space. 

Figire 4 shows ao ICC profile. 

Fignre 5 shows a flow diagram for creating aod modiffiig 
prime tags. 

Figire 6 shows a screei which depicts private tag 
i n lormat ion . 

Figire 7 slews a screen which depicts private tag 
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ifllciattioi. 

Fif are $ slows tit iicail private tag. 

Figure 9 shews tie li.trt.icki.cal rei at ionsh ip between tie 
private taps created bj tit present iavcttion. 

Figares 1 0 A and 1 0B slews a (lew diagram fcr Betting op a 
eclcj transforation piocesi acccrdicg tc tbe present invention. 

Figure 11 shews tie dcmP private tag. 

Figare 12 shows a sequence stuctare. 

Figire 13 slows a color transicrmat ico operation structure. 
Figcre li shows an NiM matrix private tag. 
Figures 1 5 A aad 1 5 B slows eiamples cf three one-d inens ioaai 
look-tp table private tags. 

Figire 16 shows a three-dimensional Icok-ap table p t irate 

tag. 

Figare 17 shows a colcrspace private tag. 

Fignre 18 slews a color wirpiag private tag. 

Figares 1 9A aad 19B shows examples ol bosiaess graphics 
Uok-ip table private tags. 

Figare 20 slows a (irst embod imeot cl a t r i linear 
interpolation er pyramidal i ate rpol a t i co private tag. 

Figure 21 shews a secoad embodiment of a tri-lioear 
ioterpolat ioa or pyramidal inlerpclat ico private tag. 

Figare 22 shows a acraT private tag. 

Figure 23 shows a table strnctore. 

Figare 24 shows a table private tag. 

Figure 25 is a flow diagram shewiog process steps for 
converting input image data from one color space to another 
color space osing the present iovealioa. 
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CREATE 



DISPLAY PRIVATE TAG 
DATA PROMPTS 



ENTER PRIVATE TAG 
DATA 



MODIFY 



S506 



GET PRIVATE 
TAG DATA 



S502 



S503 



SET PRIVATE TAG DATA 



S504 



STORE PRIVATE TAG 
DATA 



S505 

J 



FIG. 5 
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Erivate Information Tag 



uccms Private Information Tag Signature 'ucml' , 

Canon Signature 'CSIG'y 

Size of parameters in bytes 244 

Engine version 01000001 

Profile Format Document version 01 000001 

Profile version 01000001 

Profile Build number 01000001 

Interpolation flag 01 000001 

AtoBOTag override 0 

AtoBITag override 0 

AtoB2Tag override 0 

BtoAOTag override 0 

BtoAITag override 0 

BtoA2Tag override 33 



Next j { Previous j [ Set j ^ Get j 

^47 ^la S ^46 ^A2 



^~ 43 

FIG. 6 
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Private Information Tag 



previewOTag override 0 

previewlTag override 0 

preview2Tag override 0 

gamutTag override 0 

AtoBOTag Optimization Flag 0 

AtoBITag Optimization Flag 0 

AtoB2Tag Optimization Flag 0 

BtoAOTag Optimization Flag 0 

BtoAITag Optimization Flag 0 

BtoA2Tag Optimization Flag 0 

previewOTag Optimization Flag 0 

previewlTag Optimization Flag 0 

preview2Tag Optimization Flag 0 

gamutTag Optimization Flag 0 

Creator Division CIS 

Support Division CINC 

Von Krles Flag 0 



( Next ) ( Erevipus ) ( Set j ( Get^ j 

47 48 46 42 



FIG. 7 
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53 



54 



56 



52 



J 



57 
_L 



byte(s) 


Description 


Data 


Data Type 


0-3 


uccmsPrivatelnformationTag 
Siqnature 


'ucml' 


icSignature 


4-7 


Canon Signature 


'CSIG' 


ulnt32 


8-11 


Size of parameters in bytes 


244* 


ulnt32 


12-15 


Engine version 


0x01000001* 


ulnt32 


16-19 


Profile Format Document version 


0x01010000* 


ulnt32 


20-23 


Profile version 


0x01000000* 


ulnt32 


24-27 


Profile Build number 


0x00000001* 


ulnt32 


28-31 


Interpolation flag 


0x00000001* 


ulnt32 


32-35 


AtoBOTag override 


0x0* 


ulnt32 


36-39 


AtoBUag override 


0x0* 


ulnt32 


40-43 


AtoB2Tag override 


0x0* 


ulnt32 


44-47 


BtoAOTag override 


0x0* 


uint32 


48-51 


BtoAUag override 


0x0* 


ulnt32 


52-55 


BtoA2Tag override 


0x33* 


ulnt32 


56-59 


previewOTag override 


0x0* 


ulnt32 


60-63 


previewlTag override 


0x0* 


ulnt32 


64-67 


preview2Tag override 


0x0* 


ulnt32 


68-71 


gamutTag override 


0x0* 


uln132 


72-75 


AtoBOTag Optimization Flag 


0x0* 


ulnt32 


76-79 


AtoBITag Optimization Flag 


0x0* 


ulnt32 


80-83 


AtoB2Tag Optimization Flag 


0x0* 


ulnt32 


84-87 


BtoAOTag Optimization Flag 


0x0* 


ulnt32 


88-91 


BtoAITag Optimization Flag 


0x0* 


ulnt32 


92-95 


8toA2Tag Optimization Flag 


0x0* 


ulnt32 


96 99 


previewOTag Optimization Flag 


uxu 




100-103 


previewlTag Optimization Flag 


0x0* 


ulnt32 


104-107 


previewSTag Optimization Flag 


0x0* 


ulnt32 


108-111 


gamutTag Optimization Flag 


0x0* 


ulnt32 


112-175 


Creator Division 


CIS* 


char[64] 


176-239 


Support Division 


CINC 


char[64] 


240-243 


Von Kries Flag 


0x0* 


ulnt32 




Possible fields in the future 
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60 
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52 



ucml 






uc 


■nP 



62 
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S1001 




6 

FIG. 10A 



-96- 




-97- 



in 

CD 



rc 
c 

O) 

CO 

0) 

co 

& 
co 

CD 
O 
C 
0> 

3 
01 

0) 
CO 

2 
to 
> 

CO 

E 
o 
o 

3 



00 



\— 
3 

t3 

CO 
CD 
O 
C 
CD 

CT 

CD 
CO 
to 

e 

o 
o 

3 



in 



cnj 



CD 

i_ 
3 

o 
3 
1 — 

CO 

a> 
o 
c 

<D 
3_ 
CT 
0) 
CO 
CO 

E 
o 
o 

3 



CD 

i— 
3 

U 
CO 

cd 
o 
c 
a> 
3 

8" 

CO 
CO 

E 
o 

o o 

3 3 



3 
1 — - 

O 
3 
t— 

CO 

cd 
o 
c 

CD 
3 

cr 
cu 

CO 
CO 

E 
o 



g 

UL 



S3 



/♦UCCMS Sequence Structure*/ 



ulnt32 
ulnt32 
ulnt32 
ulnt32 
ulnt32 
ulnt32 



33 


CanonID; 


00 


reserved; 


04 


numOpers; 


LAB 


seqPCS; 


40 


length; 


5163 


offset; 



/♦UCCMS ID for sequence structure*/ 

/♦always put 0 here*/ 

/♦number of operations in sequence*/ 

/♦profile connection space of this sequence / 

/♦length of operation tag in bytes*/ 

/♦offset to operation tag*/ 

/♦from byte 0 in 'ucmP'*/ 



FIG. 12 



/*UCCMS Operation Structure*/ 
typedef struct { 

ulnt32 oper; 

ulnt32 subid; 

ulnt32 length; 

ulnt32 tagRag; 

ulnt32 parmpcAny] 



/*UCCMS operation number*/ 
/*UCCMS sub ID number*/ 
/•length of parameter list*/ 
/*in bytes*/ 

/*flag, if 0x00 use parm*/ 
/*as data, else use tag*/ 
/♦parameter list*/ 
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by1e(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


2 


uint32 


4-7 


Sub ID 


0* 


ulnt32 


8-11 


Length of Parameter List 


0 


ulnt32 


12-15 


Tag Flag 


'A2B2'* 


u!nt32 



SI 



FIG. 15A 



byte(s) 


Descriptidn 


Data 


Data Type 


6-3 


Operation ID 


2 


u!nt32 


4-7 


Sub ID 


0 


ulnt32 


8-11 


Lenqth of Paramenter List 


771* 


ulnt32 


12-15 


Tag Flag 


0 


ulnt32 


16 


Parameter Data - dimension 


0x03* 


ulnt8 


17 


Parameter Data - ft of input bits 


0x08* 


ulnt8 


18 


Parameter Data - # of output bits 


0x08* 


ulnt8 


19- 


Parameter Data - 1D table 


OxFF* 


ulntS 




Parameter Data ... 







§2 



J 



FIG. 15B 



byte(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


3 


ulnt32 


4-7 


Sub ID 


0 


Ulnt32 


8-11 


Length of Parameter List 


1 


ulnt32 


12-15 


Tag Flag 


0 


ulnt32 


16-19 


Table ID 


0x11* 


ulnt32 
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FIG. 16 



byte(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


4 


ulnt32 


4-7 


Sub ID 


2* 


ulnt32 


8-11 


Length of Parameter List 


0* 


ulnt32 


12-15 


Tag Flag 


0x00 


ulnt32 



84 



J 



FIG. 17 
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byte{s) 


Description 


Data 


Data Tvoe 


0-3 


Operation ID 


5 


ulnt32 


4-7 


Sub ID 


0 


ulnt32 


8-11 


Length of Parameter List 


6 


ulnt32 


12-15 


Tag Flag 


0x00 


ulnt32 


16- 


Red printer color (m+y) hue angle 


20* 


ulnt32 




Green printer color (c+y) hue angle 


175* 


ulnt32 




Blue printer color hue (m+c) angle 


300* 


ulnt32 



88 J 



FIG. 18 



byte(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


6 


ulnt32 


4-7 


Sub ID 


0* 


ulnt32 


8-11 


Length of Parameter List 


0 


ulnt32 


12-15 


Tag Flag 


'A2B2* 


ulnt32 



as 



J 



FIG. 19A 



byte(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


6 


ulnl32 


4-7 


Sub ID 


0 


ulnt32 


8-11 


Length of Parameter List 


771* 


uln132 


12-15 


Tag Flag 


0 


ulnt32 


16 


Parameter Data - dimension 


0x03* 


ulnt8 


17 


Parameter Data - tt of input bits 


0x08* 


uln!8 


18 


Parameter Data - it of output bits 


0x08* 


ulnt8 


19- 


Parameter Data - 1D table 


OxFF* 


uln18 




Parameter Data ... 
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FIG. 19B 



byte{s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


7 


ulnt32 


4-7 


Sub ID 


0 


ulnt32 


8-11 


Length of Parameter List 


1 


ulnt32 


12-15 


Tag Flag 


0 


ulnt32 


16 


Parameter Data - 


0x08* 


ulntS 


17 


Parameter Data - 


0x08* 


ulnt8 


18 


Parameter Data - 


0x08* 


ulnt8 


19- 


Parameter Data - 


0x08* 


ulntS 




Parameter Data ... 
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byte(s) 


Description 


Data 


Data Type 


0-3 


Operation ID 


7 


ulnt32 


4-7 


Sub ID 


0 


ulnt32 


8-11 


Length of Parameter List 


1 


ulnt32 


12-15 


Tag Flag 


0 


ulnt32 


16-19 


Table ID 


0x04* 


ulnt32 
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/*UCCMS Interpolation Table Header Structure*/ 
typedef struct { 

ulnt32 tablelD' /*|D number of table*/ 

ulnt32 length; length of table in bytes*/ 

u!nt32 offset; /"offset to table from*/ 

/*byte 0 of ucmT*/ 
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Byte(s) 


Description 


Data 


Type 


0-3 


tablekind 


6* 


ulnt32 


4-7 


parentTag 


0x00* 


icSignature 


8 


inChannels 


0x03* 


ulnt8 


9 


inBits 


0x08* 


uinte 


10 


outChannels 


0x04* 


ulnt8 


11 


outBits 


0x08* 


ulntS 


12 


gridPoints3DTable 


0x21* 


ulnt8 


13 


gridPoints4DTable 


0x21* 


ulnt8 


14-15 


reserved 


0x00 


ulntIB 


16- 


CLUT 







96 
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1, Abstract 

A system ol performing a co I o i tranifoirnatioo operation on iapat 
image data, the system "sisg a first tag and a second tag to 
perioral trie color tjansfnraatiot operation in place ol a 
predetermined scries o( color transformation operations stored in a 
piblic tag in a profile format, lie lysttrn inelodes an inpittiog 
step for inputting color image data, a storing step for storing a 
first tag and a second tag, the first tag lor storing crenidc 
information lor oreriiding the predetermined series of cnlcr 
transforations, aid the second tag for storing color 
transformation operation data accessible »ia a hierarchical storage 
stiadnre, and a determining step far dete mi n i ng , based cn the 
override information in the first tag, whether to access the second 
tag. Also ioclndcd in the sys t em are a reading step for reading 
the color transformation operation data i« the second tag is a case 
that the determining step determines tc access the second tag, the 
leading step following pointers within the hierarchical storage 
stroctme to access the color transformation operation data in the 
second tag, and a processing step for performing a color 
traosfcrnaticn operation on the inpo! image data in accordance with 
the color traaslcrmat ion operation data read in the reading step. 

2. Representative Drawings 
Fig. 25 
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